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Abstract

EX-15-04-L2 was a combined mapping and ROV cruise to the Papahanaumokuakea Marine
National Monument (PMNM) that took place between July 31 and August 24, 2015. During the
cruise, 18 ROV dives were conducted from 1,198 to 4,831 m between West Nihoa and Salmon
Bank, for a total of over 98 hours of bottom time, and covered a linear survey distance of 6,211
km, including the deepest dive ever conduct inside the PMNM. The first ever sampling by ROV
Deep Discoverer was conducted during this cruise, which yielded 31 rock samples and 65
biological specimens, 29 of which were commensal animals collected with the 36 primary
specimens. Of those primary specimens, all were collected under the presumption that they
might be either new species or new records for the region. The ROV video obtained during EX-
15-04-L2 recorded at least 334 different types of organisms, extended the depth range of
known communities of high-density coral and sponges at three sites, and discovered new high-
density communities at six other sites. EX-15-04-L2 mapping operations mapped over 29,900
km? of seafloor, including two seamounts inside PMINM and one just outside of the boundary
that had not been previously mapped. Important sub-bottom profiler data were also obtained
below the seafloor of an enigmatic crater and the summit of an unnamed guyot believed not to
be part of the Hawaiian seamount chain.
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1. Introduction

The NOAA Office of Ocean Exploration and Research (OER) is the only U.S. federal program
dedicated to exploring our deep ocean, closing the prominent gap in our basic understanding of
U.S. deep waters and seafloor, and delivering the ocean information needed to strengthen the
economy, health, and security of our nation. Using the latest tools and technology, OER
explores previously unknown areas of our deep ocean, making discoveries of scientific,
economic, and cultural value. Through live video streams, online coverage, training
opportunities, and real-time events, OER allows scientists, resource managers, students,
members of the general public, and others to actively experience ocean exploration—
expanding available expertise, cultivating the next generation of ocean explorers, and engaging
the public in exploration activities. From this exploration, OER makes the collected data needed
to understand our ocean publicly available, so we can maintain the health of our ocean,
sustainably manage our marine resources, accelerate our national economy, and build a better
appreciation of the value and importance of the ocean in our everyday lives.

NOAA Ship Okeanos Explorer (EX) is the only U.S. federal vessel dedicated to exploring our
largely unknown ocean for the purpose of discovery and the advancement of knowledge.
America’s future depends on understanding the ocean. Exploration supports NOAA mission
priorities and national objectives by providing a broad diversity of data and information about
the deep ocean to anyone who needs it.

In close collaboration with government agencies, academic institutions, and other partners,
OER conducts deep-sea exploration expeditions using advanced technologies on EX. From
mapping and characterizing previously unseen seafloor to collecting and disseminating
information about deep waters and seafloor—and the resources they hold—this work
establishes a foundation of information and fills data gaps. Data collected on the ship adhere to
federal open-access data standards and are publicly available shortly after an expedition ends.
This ensures the delivery of reliable scientific data needed to identify, understand, and manage
key elements of the ocean environment. As the only federal program dedicated to ocean
exploration, OER is uniquely situated to lead partners in delivering critical deep-ocean
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information to managers, decision makers, scientists, and the public—leveraging federal
investments to meet national priorities.

2. Project Background

2.1 CAPSTONE: The Campaign to Address Pacific Monument Science,
Technology, and Ocean NEeds

CAPSTONE: The Campaign to Address Pacific Monument Science, Technology, and Ocean
Needs, was a three-year effort designed to provide critical new information on the
deepwater resources within the U.S. National Marine Monuments and Sanctuaries located
throughout the Pacific. The primary goal of all EX expeditions in this campaign was to obtain
baseline data and information of the poorly known deepwater areas and resources in these
extensive marine protected areas (MPAs).

2.2 2015 Hohonu Moana (EX-15-04) Expedition Overview

All of the four 2015 expedition legs around the Hawaiian Archipelago and Johnston Atoll
were considered a single expedition that was titled 2015 Hohonu Moana: Exploring Deep
Waters off Hawai‘i. The expedition covered in this report was the fourth EX expedition of
2015 and was, therefore, named EX-15-04—with each cruise being considered an
expedition leg designated by the expedition code followed by L and the leg number (e.g. EX-
15-04-L1 for leg 1). The first of the CAPSTONE expeditions, 2015 Hohonu Moana, was
focused on two monuments: the Papahanaumokuakea Marine National Monument
(PMNM) and the Johnston Atoll Unit (JAU) of the Pacific Remote Islands Marine National
Monument (PRIMNM). The first leg, EX-15-04-L1, was a mapping only cruise to the JAU of
the PRIMNM, and the three following legs, EX-15-04-L2, L3, and L4, were all combined
remotely operated vehicle (ROV) and mapping cruises. EX-15-04-L2 focused on the PMNM
while EX-15-04-L3 and L4 focused on the Main Hawaiian Islands (MHI) and the JAU of the
PRIMNM, respectively. This report provides a summary of operations and findings from the
second leg of this expedition: EX-15-04-L2.



Ocean Exploration

and Research

2.3 Rationale for EX-15-04-L2 Exploration of PMNM

The PMNM surrounding the Northwestern Hawaiian Islands (NWHI) is the largest
contiguous MPA in the United States and one of the largest in the world. The Monument
encompasses over 362,061 km? (in 2015, before expansion) and spans nearly 2,000 km
northwest from the edge of Middle Bank past Kure Atoll, and is thereby larger than all of
the country’s national parks combined. With a spectrum of elevations ranging from abyssal
depths greater than 5,000 m below sea level, to rugged small rock islands reaching 275 m
above sea level, PMNM harbors diverse habitats—including pelagic basins, abyssal plains,
seamounts, submarine escarpments, flat-topped banks, coral reefs, shallow lagoons, littoral
shores, dunes, and dry coastal grasslands. Due to PMNM'’s vast geographic isolation, its
ecosystems have remained largely protected from many of the human stressors that impact
more populated areas and are among the most pristine in the world. The marine habitats of
PMNM are estimated to be home to more than 7,000 species, 25% of which are endemic to
the region, found nowhere else on the planet (Parras, T. 2016). Therefore, PMNM truly
represents one of the major reservoirs of marine biodiversity on the planet.

The geology of PMNM is equally as fascinating. The Monument’s seafloor is covered with
volcanic platforms that provide a detailed record of the formation of the Hawaiian
Archipelago and tracks the movement pattern of the Pacific plate over the last 30 million
years. Many of the 52 volcanoes in the archipelago are terraced with drowned fossil reefs
that have recorded sea level change and the subsidence history of the volcanoes. However,
many aspects of the archipelago’s history in the NWHI remain poorly documented. Even the
most widely accepted conclusion that the volcanoes increase in age to the northwest is not
without controversy, as several submarine features of PMNM have been dated back 60-90
million years to the Cretaceous period.

More than 98% of PMNM'’s seafloor lies below 100 m, the vast majority of which is
completely unexplored. Manned submersibles and remotely operated vehicles operated by
the Hawai‘i Undersea Research Laboratory (HURL) have conducted a number of surveys of
the deepwater geology and biology in the Monument. However, most of these have been
much shallower than 1,500 m, and consequently its deepwater resources are poorly known.
In 2003 and 2007, though, several very high-density coral and sponge communities were
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discovered at depths between 1,500-1,800 m. These communities were located within the
1,000-2,500 m manganese crust depth zone, where cobalt-rich ferromanganese (FeMn)
crusts represent a vast mineral resource that will likely be targeted in the future by the
deep-sea mining industry. The Hawaiian Archipelago lies along the eastern boundary of the
Prime Crust Zone (PCZ), where the richest and most commercially valuable crusts in the
world are believed to have formed. The dense coral and sponge communities discovered
within the Monument boundaries are protected against future anthropogenic threats.
However, it is clear that we need to acquire a greater understanding of these communities,
such as where they are likely to exist, how they form, at what depths they are found, and
what their species compositions are. Discovery of more of these communities within the
Monument serves two purposes: (1) it provides invaluable data on the deepwater resources
within the Monument’s boundaries, and (2) it provides a proxy for unprotected
communities that lie outside the Monument on manganese crusts.

2.4 Objectives for EX-15-04-L2 Exploration of PMNM

EX cruises are exploratory in nature, supporting a large number of objectives that are
categorized as programmatic or scientific in nature. Typically, programmatic objectives (i.e.,
operations, telepresence, data management, education, and outreach) are common to all
expeditions, whereas scientific objectives are specific to a particular cruise or set of cruises.
Below are brief descriptions of the programmatic and science objectives for EX-15-04-L2.

2.4.1 Programmatic Objectives
a) Mapping and ROV Operations

Mapping objectives were to collect high-resolution acoustic data from all three types of
sonars that were installed on the EX at the time: EM 302 multibeam, EK60 echo
sounder, and 3.5 kHz sub-bottom profiler. Mapping data were acquired during transits,
as well as on specific targets identified by the science team. Data from these systems
were processed onboard as quickly as possible in order to generate daily mapping
products that supported ROV operations. Data quality was expected to be high, as a
result of proper instrument maintenance, careful planning of the surveys, and
appropriate calibration of the instruments. For example, standard operating procedures
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for the multibeam sonar were to obtain sound velocity profiles at regular intervals no
longer than 3-4 hours using expendable bathythermographs (XBTs).

ROV objectives were to obtain high-quality video and sensor data on exploration targets
to achieve the science objectives. This most often involved surveying benthic habitats
and features in priority areas (e.g., deep corals and related benthic ecosystems,
canyons, and seamounts), as well as occasionally surveying in midwater for water
column organisms. Benthic surveys were not only used to characterize the habitats in
each target area, but also to ground-truth the acoustic data with visual data (i.e., video).
In 2015, the ROV was fitted with hydraulically-activated sample boxes that permitted
ROV pilots to collect limited rock and biological specimens for the first time. EX-15-04-1L2
was the test and trial cruise for this activity. Training of ROV pilots and navigators in the
use of the ROV manipulators and new sample boxes was an additional objective of the
expedition.

b) Telepresence

Telepresence objectives were to provide real-time, high-quality video and audio during
ROV dives to as wide a shoreside audience as possible. This audience included the
general public, students, and researchers—the latter of whom were either passively
watching or actively participating in the dives via teleconference or instant messaging.
Telepresence was used to help achieve the science objectives by extending the science
team well beyond those actually onboard the ship. Telepresence objectives also
included the establishment of two new Exploration Command Centers (ECCs) in
Honolulu, at the University of Hawai‘i (UH) at Manoa and the NOAA Inouye Regional
Center (IRC), that helped to achieve the education and outreach objectives through live
ship-to-shore events.

c) Data Management

Data management objectives were to collect, process, distribute, and archive cruise
data as quickly and efficiently as possible. Effective data management provided a
foundation of publicly accessible information products to spur further exploration,
research, and management activities; it also stimulated interest in the deep-sea
environment and the excitement of exploration. Each year, new methods and new

11
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equipment, such as video encoders, are tried and tested in an effort to improve data
management activities. In 2015, a data management objective was to create and test a
new sample database needed to capture and archive sensors and other important types
of data associated with the collection of physical specimens.

d) Education and Outreach

Education and outreach objectives included the engagement of the general public in
ocean exploration through live video and a variety of other web-based products, both
during and after each cruise. Web content included topical essays, daily updates, web
logs, highlight videos, still imagery, and mapping products—all of which were posted on
the EX website (http://oceanexplorer.noaa.gov/okeanos/welcome.html (Last accessed

June 2020)). Other education and outreach objectives included ship tours for journalists,
students, and VIPs while the ship was in port in Honolulu, and Reddit Ask Me Anything
(AMA) events during the expedition. Educational experiences were also achieved
through school tours to ECCs during live broadcasts, as well as public presentations by
science team members after the cruises were completed.

2.4.2 Science Objectives
a) Mapping objectives

The mapping objectives for EX-15-04-L2 involved both transit mapping to fill in
bathymetric coverage holidays in existing data, and targeted mapping of specific
features. These included areas just outside of the PMNM boundary such as Salmon Bank
and the north Gardner and Rogatien rift zone ridges. In addition, two features inside the
Monument boundary, the Maro reef Crater and an unnamed seamount east of Pearl|
and Hermes Atoll, were also targeted for subbottom profiling (SBP) surveys in order to
help elucidate their geologic origins.

b) Discovery and baseline characterization of large-scale, high-density deep-sea coral
and sponge communities within and outside the Monuments

This objective was based on the premise that large-scale, high-density coral and sponge
communities are among the most important deep-sea communities to protect against
anthropogenic disturbance, and thus are important deepwater biological resources. In

12
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the central Pacific, only a small number of these communities with linear extents
exceeding 1 km in distance had been discovered. These could be categorized into 1)
shallower precious coral communities (i.e., 350-550 m) and 2) deeper non-precious
coral and sponge communities (i.e., >1,000 m). A number of precious coral communities
have been well documented within the Hawaiian Archipelago, particularly in the MHI,
due to the availability of submersibles operated by HURL for the last 30 years. However,
the few known deeper non-precious coral communities have not been well
documented. Critical information on the lower depth limit of deep-sea communities is
missing, since these communities extend below the maximum HURL submersible
operating depth of 2,000 m.

Within each of these two types of communities, a few species of corals and sponges
were common to most, if not all, but many other species were not, which resulted in
each community having a unique faunal composition. Knowing the variability—both
within and between these communities—is critical to understanding how they form,
where they form, and how best to protect them.

c) Exploration of ridges as potentially suitable topography for the development of large-
scale, high-density coral and sponge communities

Deep-sea corals and sponges are obligate filter-feeding animals. The efficiency by which
they feed and grow is believed to be directly related to the direction and velocity of
bottom currents, which in general are moving laterally across the seafloor. For this
reason, these animals are often found where bottom currents are accelerated, such as
around obstacles in the path of the currents, or where there are constriction points,
such as within channels. It also follows that for large communities to develop, there
need to be large areas where bottom currents are accelerated.

Rift zone ridges are a common feature of many seamounts. To date, all large-scale, high-
density coral and sponge communities in the central Pacific have been discovered over
this type of topography. Fig. 1 shows an example of a seamount having six of these
ridges radiating out in different directions from the central summit area.

13



Ocean Exploration
and Research

Figure 1. Unnamed seamount east of Pearl and Hermes Atoll in PMINM.

Each of these ridges provides a consistently oriented barrier to bottom current flow for
10 or more kilometers of distance, which should result in topographically-induced
upwelling and current acceleration. The dominant bottom flow component at depths
below 1,000 m is the principal lunar semidiurnal tidal constituent (M) tide (Carter, pers.
comm.). It follows that the relative orientation of a ridge to the local direction of the M,
tide would influence the magnitude of topographically-induced upwelling, and thus the
magnitude of current acceleration. We hypothesized that ridges perpendicular to the
prevailing direction of bottom current flow would be one type of topography where
large-scale, high-density coral and sponge communities are found. PMNM has some of
the largest and longest ridge topography mapped to date in the Pacific, and therefore
provided an excellent location to conduct this type of study.

d) Surveying and characterizing manganese crust habitats and their communities within
the PCZ

The central Pacific has been designated as the PCZ, considered to be the most important
location on the planet for potential mining of cobalt-rich FeMn crusts. The depth
distribution for commercially valuable FeMn-crust mining is 800-2,500 m (Hein, Conrad,

and Dunham, 2009). While mining of deep-sea nodules or crusts has not yet begun at a
14
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commercial scale, information from the International Union for the Conservation of
Nature (IUCN) states that it is imminent, due to depleting terrestrial deposits of metals
and other elements found in the crusts. The environmental consequences of deep-sea
mining may be catastrophic to the benthic habitats and communities where operations
take place, regardless of whether nodules or crusts are targeted. The habitats and
communities potentially at risk from mining activities are poorly known in the vicinity of
Hawai‘i, and completely unknown in most other areas of the central Pacific where the
PCZ is located. Acquiring a better understanding of these habitats and communities
before commercial mining activities begin is crucial to help inform future management
decisions and protect particularly important and sensitive habitats, such as large-scale,
high-density coral and sponge communities.

e) Survey and characterize deep-water biological and geological resources within the
Pacific Monuments and Sanctuaries

At the time of the EX-15-04-L2 expedition, all U.S. Marine National Monuments were
located in and around the PCZ and, therefore, aside from protecting many terrestrial
and shallow-water marine species, are protecting deep-sea benthic habitats and
communities from the potential destructiveness of deep-sea mining and any other
human impacts in the future. FeMn-crust habitats and communities have only been
surveyed during a handful of submersible dives in PMNM, which came after the
unexpected discovery of high-density coral and sponge communities at depths of 1200-
1800 m. Many additional surveys are needed in order to evaluate the extent of these
communities in PMNM, as well as in other Monuments across the Pacific.

f) Discovery of potential new records and new species of corals and sponges and their
associates

The central Pacific is one of the most remote locations on Earth and, due to expense and
logistical considerations, is also one of the least explored. As a result, it is believed that a
large number of species have yet to be documented in this area, including new species
and new records for the region. Their discovery and identification provide critical
information for taxonomic relationships and species distributions, as well as provide
new information that may lead to more accurate definitions of the world’s
biogeographical provinces. Due to their high abundance and diversity of organisms,
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large-scale, high-density communities in FeMn-crust depths are good places to look for
new species and records.

g) Geologic History of Central Pacific Seamounts

Central Pacific seamount chains have provided crucial information for the field of plate
tectonics. The Hawaiian-Emperor seamount chain has been the most important of these
for interpreting the movement of the Pacific Plate. Recently acquired multibeam data in
the northern end of PMINM revealed that this chain appears to be intersecting with an
older seamount chain that arose during the late Cretaceous, which complicates
estimates of geologic age and mantle plume duration. Collection and analysis of rock
samples will help to identify conclusively which seamounts in this area are of Hawaiian
origin and which are not.

3. Methods

3.1. Equipment
3.1.1 Sonars

At the time of EX-15-04-L2, EX had three scientific sonars that were operated
simultaneously during mapping operations: 1) a Kongsberg Maritime 30 kHz (EM 302)
multibeam system, 2) a Kongsberg 18 kHz (EK60) split-beam fisheries sonar, and 3) a
Knudsen 3.5 kHz chirp SBP sonar.

The EM 302 multibeam sonar was used to collect seafloor bathymetry, seafloor
backscatter, and water column backscatter. Backscatter represents the strength of the
acoustic signal reflected from some target, whether that’s the seafloor or bubbles in the
water column. The EM 302 is a deep-water multibeam system designed to map in
depths ranging from approximately 200-7,000 m.

The EK60 split-beam echo sounder was used to collect information about the water
column, such as gas plume or seep sites, and to obtain information about biomass. The
EK60 sonar is used as a quantitative scientific echosounder to identify water column
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acoustic reflectors—typically biological scattering layers, fish, or gas bubbles—providing
additional information about water column characteristics and anomalies.

The Knudsen Chirp 3260 (3.5 kHz) SBP is a low-frequency sonar designed to provide
echogram images of surficial geological sediment layers to a maximum depth of about
80 m below the seafloor. The SBP is normally operated to provide information about the
sedimentary features and the bottom topography that is simultaneously being mapped
by the multibeam sonar. The data generated by this sonar is fundamental in helping
geologists interpret the shallow geology of the seafloor.

XBTs were deployed to obtain sound velocity profiles to help calibrate the multibeam
system and ensure accurate bathymetric mapping. The XBT type is the Deep Blue probe
produced by Lockheed Martin Sippican. XBT operations were conducted every three to
six hours, at an interval defined by prevailing oceanographic conditions to correct
multibeam data for changes in sound speed in the water column, and were applied in
real time using the Seafloor Information System (SIS). Sound speed at the sonar head
was determined using a RESON sound velocity probe (SVP)-70 probe, and salinity
measurements near the transducers were taken using the ship’s flow-through
thermosalinograph (TSG).

3.1.2 ROVs

EX is equipped with NOAA’s custom-built, dual-body, 6,000-meter-rated ROV that is
comprised of two interconnected vehicles: Deep Discoverer (D2) and Seirios. Seirios is
directly cabled to the ship and is, therefore, subjected to the vertical movements of the
ship from surface swell. D2 is laterally tethered to Seirios and is, therefore, largely
isolated from surface conditions.

D2 has five high-definition (HD) cameras, five standard-definition cameras, and 24 light-
emitting diode (LED) lights that bring 144,000 lumens to the seafloor—resulting in some
of the highest-quality deep-sea footage in the industry. Four custom-built lighting swing
arms allow for the position and angle of the light to be adjusted for optimal imaging. D2
also has two manipulator arms, a Schillings Orion arm and a Kraft Predator arm. The
Kraft arm is more dexterous and is outfitted with custom-built jaws that allow for
delicate work like sample collection, detaching small sample fragments, and equipment

17



Ocean Exploration

and Research

deployment or recovery. The Orion arm is used as a backup; this arm is also outfitted
with the color calibration card. At the beginning of each dive, the HD video cameras on
D2 are color-corrected and white-balanced with the use of this card.

Seirios has one HD camera, five standard-definition cameras, and 18 LED lights that add
108,000 lumens to D2’s lighting. The vehicles work in tandem, with D2 surveying the
seafloor, and Seirios providing additional lighting and situational awareness, as well as
dampening the movement of the ship. Both vehicles have a Sea Bird 9/11+ CTD with
dissolved oxygen (DO) sensors.

3.2. Operations

During all CAPSTONE expeditions, EX operations were conducted continuously around-the-
clock and involved either 24-hour-per-day sonar mapping (i.e., mapping only cruises) or
both sonar mapping and ROV dives. For dive planning purposes, existing gridded
bathymetry data were viewed in collaboration with the onshore science team as the ROV
was being recovered each day. Dive tracks for the next day were then planned, plotted in
3D, and shared with the onboard and shoreside teams prior to the next dive.

3.2.1 Onboard Operations

On this ROV and mapping cruise, mapping operations were initiated as soon as the ship
left port and continued each day as soon as the ROVs were secure on deck around 1700.
Mapping continued throughout the night until the ship arrived on the next dive site,
generally around 0600. Transit surveys were conducted to fill as many data gaps as
possible while still ensuring the ship arrived at the dive site on time. Site surveys were
conducted at a number of locations when permitted by a shorter transit between dive
sites. The mapping and science leads worked together to develop the mapping line
plans for these sites, since these surveys in particular were carried out in support of
science objectives.

All three sonars were operated simultaneously during mapping operations, with the
acquisition of multibeam data generally being the priority for line planning. However, at
several sites—two guyots and a crater— the priority was collecting the SBP data. During
two other dives while midwater transects were being conducted, the priority was to
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collect EK60 data during ROV ascent. Sound velocity profiles were obtained with XBTs
every few hours as standard protocol to ensure the quality of the multibeam data.

ROV operations were conducted during daylight hours, generally starting with the ship
arriving on site at 0600, the ROV entering the water around 0830, and the ROV exiting
the water around 1630. This schedule generally yielded approximately eight hours of
video per dive that included both midwater and seafloor footage, the proportions of
which depended on time spent during descents and ascents. CTD data were collected
during each dive via the CTD sensors onboard both the Seirios sled and D2. Both
geological and biological samples were collected during the seafloor portion of each
dive using D2's manipulators. These samples were placed into the sample boxes and
retrieved by the onboard science team after the ROV had been secured on deck.
Samples were processed immediately in the ship's lab, the protocol for which is
described below in section 3.3.3.

3.2.2 Shoreside Operations

The current operating model for EX cruises is based on telepresence-enabled
participation whereby the small onboard science team is augmented by a much larger
shoreside science team located around the world. When this model was first
implemented from 2010 to 2012, all of the shore-based scientists were co-located at
only a few ECCs around the U.S. (and occasionally in other countries), where they
actively helped in the planning and execution of dives. This first effort was called the
core participation model because it only accommodated a limited core group of
shoreside participants. Subsequently, this model was replaced by a distributed
participation model when the ship's video and audio communication became accessible
from any location with an Internet connection (Elliott 2014). This enabled many
geographically-dispersed scientists to actively participate in the dives from their home
institutions or even their own homes. In this paradigm, digital communications such as
email and instant messaging replaced person-to-person discussions and idea exchanges
that naturally occur when a group is stationed together. The benefit of this distributed
model was that the size of the science team was much larger.

For CAPSTONE expeditions, a hybrid of the core and distributed models occurred. In this
case, shoreside participation involved small core teams stationed across the country in
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ECCs in addition to a larger geographically distributed team. This hybrid participation
model still benefited from the information exchange and collaboration networks that
developed during the use of the distributed model. However, it also benefited from the
advantages of having ECCs that included higher Internet2 speeds, the means to
simultaneously display all of the video feeds being sent off the ship, and direct
interaction between the scientists participating at ECCs. This model is particularly
effective for EX’s exploration.

3.3. Data Collection

The categories of data collected during all CAPSTONE expeditions included 1) sonar data
from all three types of sonars, 2) video data from the various cameras mounted on D2 and
Seirios, 3) samples collected during the dives and sample data recorded while the samples
were being processed, 4) environmental and tracking data from the CTDs and Tracklink
system on D2 and Seirios, and 5) biological and geological observations from participants
that were captured on the dive audio or in the Eventlog. Survey of opportunity data were
also collected when time and resources allowed in order maximize the scientific benefit of
the cruise. Additional details about surveys of opportunity supported during EX-15-04-12
are provided in section 3.3.6 and Appendix A.

3.3.1 Sonar data

Throughout each cruise, multibeam data quality was monitored in real time by
acquisition watch standers. Line spacing was planned to ensure 25-30% overlap
between adjacent lines of multibeam sonar swaths. Cutoff angles in SIS were generally
set between 60° and 70° on both the port and starboard sides. Ship speed was adjusted
to maintain data quality as necessary and as transit time to the next dive site allowed.
All multibeam sonar data collected during the expedition were fully processed according
to established onboard procedures and was archived with NOAA's National Center for
Environmental Intelligence (NCEI). Additional details about data archival can be found in
Section 5 of this report. Raw multibeam bathymetry data files were acquired by SIS, and
were imported into Teledyne Computer Aided Resource Information System (CARIS). In
CARIS, attitude and navigation data stored in each file were checked, and erroneous
soundings were removed using CARIS Swath Editor and Subset Editor. Once per day,

cleaned, gridded bathymetric data were exported to ASCII text files (y,x,z) at 50-meter
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cell size in World Geodetic System 1984 (WGS84 datum). The ASCII files were then used
to create Fledermaus Scientific Data (SD) objects. These SD objects were then exported
to Geotiff and Google Earth Keyhole Markup language Zipped (KMZ) files, which were
copied to the shoreside file transfer protocol (FTP) on a daily basis to support shoreside
scientist participation. For more detailed information about the sonar systems, see the
ship’s 2015 Survey Readiness Report, which can be obtained by contacting the NOAA
Ship Okeanos Explorer Mapping Team (oar.oer.exmappingteam@noaa.gov).

3.3.2 Video Data

The primary data set collected during the EX-15-04-L2 ROV dives was HD video, which
was recorded and archived in several different formats and resolutions. The dives were
recorded in their entirety at 720p, five megabit-per-second (Mbps). In addition to the
full dive recording, a subset of the video collected was preserved in ProRes 4.2.2. 1080i,
145 Mbps. These ProRes highlight clips were selected by the onboard videographers to
capture the seafloor habitats and features imaged any time the ROV slowed, stopped, or
zoomed in to take a closer look at a feature of interest; features and habitats of interest
to the participating science team; and other “best of” imagery. The video clips were
time coded to Universal Time Coordinated (UTC) time to coordinate with all data
products collected on the ship.

In addition to the video itself, at least one frame grab was taken from each ProRes clip
that was representative of that video segment for the purpose of discoverability.
ProRes clips were then compressed for archiving.

3.3.3 Samples and Sample Data

EX-15-04-L2 was the first cruise during which geological samples and biological voucher
specimens were collected. These collections were carried out to improve scientific
understanding of PMNM's geologic history and its deepwater fauna. Until EX-15-04-L2,
OER had operated under a no sampling policy for telepresence-enabled ROV operations
on EX, pending completion of an open-access sampling protocol. Although this protocol
was still being developed, a limited number of rocks and deepwater animal samples
were collected due to high interest by NOAA and academic scientists and managers.

21


mailto:oar.oer.exmappingteam@noaa.gov

Ocean Exploration

and Research

These were limited to very selective, exploratory specimens that had the potential to
contribute significant scientific discoveries.

Sampling was generally constrained to two rocks and two biological specimens per ROV
dive, the latter of which were primarily pieces of corals and sponges. This constraint was
imposed primarily as an effort to balance the way dive time was used for collecting,
close-up imagery, and surveying. Only biological specimens suspected of being new
species or new records for Hawaiian waters were targeted, and only pieces or small
branches of larger animals were removed. Loose basalt rocks were targeted that had a
minimal amount of attached organisms and FeMn crust. Both rocks and biological
specimens were collected using the D2's Kraft manipulator and placed into custom-
designed retractable collection boxes located at the front of the vehicle (Fig. 2). At the
time of collection, a Scientific Computer System (SCS) snapshot was taken in the control
room that provided the date, time, latitude, longitude, depth, temperature, DO
concentration, and identification for each sample. This data snapshot was used both to
create sample labels on waterproof paper that would physically accompany the sample,
as well as to populate the fields in the database record for that sample (see below).

Once D2 and Seirios had been recovered and secured on deck, the onboard science
team removed the samples and carried them into the ship's lab for immediate
processing. All samples, both rocks and biological specimens, were first photographed
with their [abels and a size scale to document their initial appearance and condition
prior to being dried or being placed in preservative (Fig.2). Any commensal organisms
found on either the rocks or biological specimens were then separated and
documented. Rocks were weighed and placed into a tray with their labels for drying,
while biological specimens were preserved in ethanol. Just prior to preservation, a small
aliquot was removed from many of the biological specimens for genetic analysis. Each
aliquot was processed according to a protocol and using a kit provided by researchers
with the Ocean Genome Legacy (OGL) Center at Northeastern University.

NCEI personnel created a Microsoft (MS) Access database specifically for recording the
collection data for each of these biological and geological samples. The database was
named the Sampling Operations Database Application (SODA) and its fields were
populated for each sample as it was being processed in the ship's lab. Collection data
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included the information provided in the SCS snapshot along with cruise and dive
numbers, sample condition, subsample identifications including OGL vial numbers,
commensal organisms that were removed from each sample, the weight of the rock
samples, and sample photo numbers.

At the end of the cruise, the science team lead, took custody of the rocks and biological
specimens, transporting them to his laboratory at the University of Hawai‘i, which
served as a staging area for shipping the samples to their final repositories. Once there,
all of the labels for the rocks and specimens were cross-checked with the data captured
in SODA. Following this step, the ethanol in each of the biological specimens was
refreshed and selected sponges and corals were then split, so one piece would remain in
the Hawaiian Islands at the Bernice Pauahi Bishop Museum, while the larger piece
would be sent to the National Museum of Natural History (USNM), Smithsonian
Institution. All biological specimens were subsequently provided to these two
repositories. The rock samples from all three EX-15-04 cruises were crated together and

shipped to the Oregon State University (OSU), where they were incorporated into the
NOAA collection within the OSU Marine and Geology Repository (MGR) (http://osu-
mgr.org/noaa-ex/ (Last accessed June 2020)).

Figure 2. Left: Manipulator arm and sampling box of the ROV Deep Discoverer, which were used to collect samples
during ROV seafloor surveys. Right: Processing of collected specimens in the wet lab of NOAA Ship Okeanos
Explorer.
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3.3.4 Environmental and tracking data

The D2 environmental data collected during each dive were provided to the OER archive
as raw Seabird .hex files. The D2 tracking data were exported from Tracklink as text files.
In order to make these data types more accessible to interested researchers, the science
team processed all CTD and tracking data and merged them together in comma-
separated values (CSV) files. These files were provided to both OER and NOAA’s Deep
Sea Coral Research and Technology Program (DSCRTP) for distribution.

3.3.5 Eventlog

During ROV dives, participating researchers communicated between ship and shore
using the Eventlog. The Eventlog is a persistent chat room where all comments,
discussions, and requests are logged and provided a UTC timestamp that can later be
correlated to the operations, location, and data feeds collected by the ship. The chat
server facilitated the first-order annotation of cruise activities, serving as a digital
version of scientists’ daily logs and enabling input from multiple users. Eventlog users
were encouraged to use codes, which were three to five letter shorthand codes that
were used to standardize and speed up the recording of observations in the Eventlog.
The most current set of dive codes can be found
at:http://oceanexplorer.noaa.gov/okeanos/collaboration-tools/im-eventlog/dive-

codes.html
3.3.6. Survey of Opportunity Data

National Aeronautics and Space Administration (NASA) Maritime Aerosol Network
(MAN)

During all three EX-15-04 cruises, data were collected as time allowed for the NASA-led,
long-term MAN research effort. Observations were made by mission personnel (as time
allowed) with a sun photometer instrument provided by the NASA MAN program.
Resulting data were delivered to the NASA MAN primary investigator Alexander Smirnov
by the expedition coordinator. All collected data were archived and made publically
available at: http://aeronet.gsfc.nasa.gov/new web/maritime aerosol network.html
(Last accessed June 2020).
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The full survey of opportunity description is available in Appendix A.

4. Results

Fig. 3 provides an overview image of the mapping and ROV operations during the 2015 Hohonu
Moana expedition. A total of 85,700 km? of seafloor was mapped and 37 ROV dives were
completed in the MHI, PMNM, and JAU of the PRIMNM. Below is the summary of operations
and findings for EX-15-04-L2, the second 2015 cruise conducted for this expedition.

Figure 3. Summary of the mapping and ROV dives conducted during the 2015 Hohonu Moana expedition.
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4.1. EX-15-04-L2 Operations

EX-15-04-L2 was the first telepresence-enabled ROV and mapping cruise using EX in the
central Pacific region. The cruise plan called for the ship to spend a total of 23 days at sea,
from July 31 to August 22, 2015, in which 20 ROV dives and nighttime mapping were
planned to be conducted by the team. After departure from Pearl Harbor on July 31, the
Commanding Officer (CO) was informed of military training exercises that required the ship
to detour south, resulting in the cancellation of the first dive planned for the Middle Bank.
On August 20, one day before the last planned dive for Middle Bank and two days prior to
the ship's return to Pearl Harbor, the Commanding Officer received orders from NOAA's
Office of Marine and Aviation Operations (OMAO) to head back to French Frigate Shoals
(FFS) to evacuate four shore-based scientists, who were in the path of Tropical Storm Three-
C. As a result, the last ROV dive was cancelled and the expedition’s arrival to Pearl Harbor
was delayed for one day. Therefore, EX-15-04-L2 ended on August 23, 2015, after 24 days at
sea, during which 18 of the 20 planned ROV dives were completed. Fig. 4 provides a map
showing the locations of these dives and Table 1 provides a calendar of events for each dive
supported by the summary statistics for each dive found in Table 2.

Aside from three days of transit to and from the PMINM, all of the cruise time was spent on
work conducted either inside the Monument or just outside the boundary in support of
Monument interests.
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Table 1. Calendar of Events during EX-15-04-L2

Date Location Operations
31-Jul-15 Pearl Harbor, O‘ahu Start of Cruise & Transit Mapping
Transit to “East Necker Transit Maobin
01-Aug-15 Seamount” Pping
“East Necker Seamount (Keoea . . .
02-Aug-15 Seamount)” ROV Dive 01 & Transit Mapping
“North FFS Seamount
ROV Di 2&T itM i
03-Aug-15 (Kanehunamoku Seamount)” OV Dive 02 & Transit Mapping
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04-Aug-15 “St. Rogatien Rift Zone Ridge” ROV Dive 03 & Transit Mapping
05-Aug-15 “Maro Crater” ROV Dive 04 & Transit Mapping
06-Aug-15 “Southeast Maro Ridge” ROV Dive 05 & Transit Mapping
07-Aug-15 \F’{\i’j;mrthampm” SRS | o Gt 06 & sl B s
08-Aug-15 “Pioneer Bank Ridge” ROV Dive 07 & Transit Mapping
09-Aug-15 “Bank 9 South” ROV Dive 08 & Transit Mapping
10-Aug-15 East Salmon Bank ROV Dive 09 & Transit Mapping
11-Aug-15 Salmon Bank Southeast Ridge ROV Dive 10 & Transit Mapping
12-Aug-15 “Bank 9 North” ROV Dive 11 & Transit Mapping
13-Aug-15 “Southeast Pearl and Hermes” ROV Dive 12 & Transit Mapping
s |y SO 0 e 138 Trans Mopong
15-Aug-15 “North Pioneer Ridge” ROV Dive 14 & Transit Mapping
16-Aug-15 “North Maro Ridge” ROV Dive 15 & Transit Mapping
17-Aug-15 “Gardner Terrace” ROV Dive 16 & Transit Mapping
18-Aug-15 “East North Gardner” ROV Dive 17 & Transit Mapping
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19-Aug-15 Transit to West Nihoa Transit Mapping
20-Aug-15 West Nihoa ROV Dive 18 & Transit Mapping
21-Aug-15 Transit to French Frigate Shoals | Evacuated scientists from Tern Island

22-Aug-15 Transit to Pearl Harbor, O‘ahu Transit Mapping

23-Aug-15 Pearl Harbor, O‘ahu Transit Mapping and End of Cruise

4.1.2 EX-15-04-L2 ROV Dive Summary Table

Select information for ROV Dives conducted during EX15-04 L2 is provided as Table 2.

Table 2: Summary information of all ROV Dives from EX-15-04-L2

. - Off Bottom
Location Date | On Bottom Position ..
Position
Mn Crust Coral &
B . 23.22166783, 23.22854467, ) Sponge
! East Necker Seamount 8/2 -163.517516 -163.5197693 2,222 >:14 Communities, Ridge
Topography
Mn Crust Coral &
" . 24.435258, 24.42903883, i Sponge
2 North FFS Seamount I -166.094949 -166.092024 2,485 >:12 Communities, Ridge
Topography
Mn Crust Coral &
“St. Rogatien Rift Zone 25.62638396, 25.62627002, ) Sponge
3 Ridge” 8/4 -167.239187 -167.2430606 2,156 >:46 Communities, Ridge
Topography
Mn Crust Coral &
» . 25.1599975, 25.16444699, i Sponge
4 Maro Crater A -169.8833313 -169.8760807 3,036 6:14 Communities, Ridge
Topography
W o 24.5838295, 24.58570769, ] Mn Crust Coral &
> SE Maro Ridge 8/6 -169.912149 -169.9150287 4,831 2:56 Sponge
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Communities, Ridge
Topography

Mn Crust Coral &

W Northampton 25.08165602, 25.08729067, ) Sponge
© Seamount 8/7 -172.4889135 -172.4909122 L2l S Communities, Ridge
Topography
Mn Crust Coral &
. o 25.50771267, 25.51068893, , Sponge
7 Pioneer Bank Ridge 8/8 -173.5221628 -173.5222209 2118 401 Communities, Ridge
Topography
Mn Crust Coral &
; , 26.822083, 26.83028807, . Sponge
8 LSRR EE -175.6064973 -175.6079087 1,382 6:51 Communities, Ridge
Topography
Mn Crust Coral &
27.14033933, 27.14345956, . Sponge
9 E Salmon Bank 8/10 -176.2318992 -176.2268417 2,285 >:48 Communities, Ridge
Topography
Mn Crust Coral &
) 26.816233, 26.81962505, . Sponge
10 Sl RIS S0 B -176.3140837 -176.3169632 2,052 >:38 Communities, Ridge
Topography
Mn Crust Coral &
) , 27.13306692, 27.12859917, , Sponge
1 Bank 9 North 8/12 -175.5710284 -175.570878 2,158 >:39 Communities, Ridge
Topography
Mn Crust Coral &
27.51699304, 27.519006, . Sponge
12 S Bl S gl -175.4594012 -175.4627155 2,800 >:46 Communities, Ridge
Topography
Mn Crust Coral &
E Pearl & Hermes 27.8533545, 27.8544465, , Sponge
13 Seamount 8/14 -175.162918 -175.170102 2,306 3:50 Communities, Ridge
Topography
Mn Crust Coral &
o ) 26.20103421, 26.19688095, . Sponge
14 N Pioneer Ridge B 173.3242816 -173.3263077 1,645 6:03 Communities, Ridge
Topography
Mn Crust Coral &
. o 25.81195461, 25.81399815, , Sponge
15 N Maro Ridge 8/16 -171.0977907 -171.089974 1752 6:19 Communities, Ridge
Topography
16 “Gardner Terrace” 817 25.63792327, 25.6452195, Lsea 633 Mn Crust Coral &

-168.8497842

-168.8446625

Sponge
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Communities, Ridge
Topography

Mn Crust Coral &
Sponge
Communities, Ridge
Topography

25.88034275, 25.88729619,

-167.7812454 -167.7812821 2,086 6:28

17 “E North Gardner” 8/18

Mn Crust Coral &
Sponge
Communities, Ridge
Topography

23.18416033, 23.18077433,

18 W Nihoa 8/20 -162.456943 -162.4517593

1,599 4:24

4.1.3 Expedition Daily Logs

July 31, 2015, Underway: NOAA Ship Okeanos Explorer departed Pearl Harbor, O‘ahu, this
morning at approximately 0930 and got underway to commence Leg 2 of the 2015 Hohonu
Moana: Exploring Deep Waters off Hawai‘i Expedition. Onboard personnel spent the day
preparing, training, and familiarizing personnel with shipboard systems, while many of the
shore-based scientists became familiar with telepresence tools and the new University of
Hawai‘i at Manoa Exploration Command Center. Due to Navy testing in the vicinity of our
first planned ROV dive site and long transit times, the first ROV dive of the expedition has
been cancelled and the team will instead start with the second planned ROV dive at “East
Necker Seamount (Keoea Seamount)”. The sonar systems were turned on after we departed
port, and the ship is currently conducting mapping transit operations en route to the first
ROV dive site, planned for August 2", Due to a problem with the satellite connection, the
ship is functioning on reduced bandwidth, and, as a result, will only stream two video feeds
to shore during this leg.

August 1, 2015, Transit Mapping: EX continued 24-hour exploration mapping while
transiting to the first ROV dive site. The ship mapped an unnamed seamount and a
collapsed caldera on the way. The shipboard team conducted safety drills and continued
with system familiarization and preparations for the start of dive operations.

August 2, 2015, Dive 01 “East Necker Seamount (Keoea Seamount)”: The first ROV dive of
the cruise was conducted on the southeast rift zone of a seamount east of Necker Island
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(Mokumanamana) to determine the lower depth range of a deep-sea coral and sponge
community found in 2003 during a Pisces submersible dive by HURL. The lower end of the
deep-sea coral and sponge community was observed, along with a dense deep-sea coral
and sponge community and many pillow basalts. The Very Small Aperture Terminal (VSAT)
connection to the satellite was poor in the morning going into the ROV dive, but by the
afternoon a series of adjustments had been made and the connection was usable. At least
10 scientists participated from shore, including from the new University of Hawai‘i at
Manoa ECC. Two rock samples were collected and onboard sample processing and data
management is going well. Transit mapping was conducted overnight en route to the next
ROV dive site. XBT casts with all three launchers have shown severe spikes in data using
probes from different batches, likely indicating a connectivity issue of a larger system. The
system is being troubleshot. Data spikes were cleaned out before the sound velocity profiles
were input into the multibeam acquisition system.

August 3, 2015, Dive 02 “North FFS(Kanehunamoku Seamount)”: Mapping continued
through the morning until reaching the dive site. Dive 02 was on a seamount north of the
FFS with the objective of determining the lower depth range of a known dense coral and
sponge community found in 2007 during a Pisces submersible dive. While the ROV did not
quite reach the depth of the previous Pisces submersible dive conducted in the area (1,700
m), today's dive observations indicate that a dense coral and sponge community extends
down to a depth of approximately 2,250 m in this area. Biological specimens were collected
for the first time today (two corals and two rocks). More than a dozen scientists
participated remotely in the dive, and the IRC ECC joined operations for the first time today.
Mapping was conducted after the dive, during transit to the next ROV dive site. The ROV
ascent CTD cast was applied to the multibeam data for the 11-hour data collection, as the
XBT system is still not providing good data and continues to be troubleshot by survey team.

August 4, 2015, Dive 03 “St. Rogatien Rift Zone Ridge": Overnight transit mapping and
synthesis holiday fill lines were conducted en route to the ROV dive site. Data quality on all
sonars was high. The XBT system is still recording data spikes and continues to be
troubleshot. The ROV CTD was used for the first half of overnight data collection. A second
XBT cast was conducted later in the night, and minor spikes occurred and were cleaned out
so the cast could be interpolated and applied. Dive 03 of the cruise was conducted on the
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east side of a large rift zone ridge north of St. Rogatien Bank, and documented a deep-sea
coral and sponge community on a FeMn-encrusted seafloor. Four samples were collected
during the dive—a sponge (possible cladorhizid), rock sample (FeMn-crusted basalt) and
two corals (black and isidid). The VSAT connectivity was much better today, and 15
scientists participated remotely in the dive from the University of Hawai‘i (UH) ECC, IRC ECC,
Harbor Branch Oceanographic Institute (HBOI) ECC, Silver Spring ECC, and their home
institutions. The sampling data workflow is still being developed. The modifications to the
data structure on the shipboard server have resulted in a rebuild of the ksync.

August 5, 2015, Dive 04: “Maro Crater”: Dive 04 of the expedition was the deepest yet,
starting at 3,035 m deep on the eastern ridge of a crater that is located east of Maro Reef,
and surveyed to and along the top of the ridge. There were 19 scientists who participated
from shore. The live feeds and Voice over Internet Protocol (VolP) lines continue to
experience dropouts, but remain usable, albeit frustrating. Overnight mapping included
subbottom data collection over Maro Crater at the request of the shore based science
team, and holiday fill lines over existing synthesis data—including over deep sections of two
volcanic rift zones. Data management documentation and cross training is continuing.

August 6, 2015, Dive 05 “Southeast Maro Ridge”: Dive 05 of the expedition was conducted
on aridge that is southeast of Maro Reef. This dive was the deepest conducted during this
cruise and its objective was to explore biological communities at depths that have never
previously been explored inside the Monument. There were 22 scientists who remotely
participated in the dive. Overnight mapping consisted of transit holiday fill lines on the ridge
extending southeast off Maro Reef/Maro Seamount. Data quality was good on all sonars,
with the exception of SBP tracking over slopes at high transit speeds (10+ kts). A successful
XBT cast was conducted using one handheld launcher and the older MK21 USB rack unit.
Ascent CTD data from D2 is still being applied to multibeam data for the first half of night
operations.

August 7, 2015, Dive 06 West Northampton Seamount Ridge: Dive 06 of the expedition
was located on a ridge extending south from West Northampton Seamount to look for high-
density communities of corals and sponges on ridge topography. One coral and two FeMn-
crusted basalt specimens were collected during the dive. There were 15 scientists who
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participated remotely in the dive, despite it being the worst day during this cruise for ship-
to-shore communications and connectivity. Overnight mapping operations initially focused
on completing a section of mapping on the western side of Northampton Seamount,
followed by transit mapping through the night en route to the ROV dive site. Two of three
XBT launchers are now producing good casts with the older USB rack unit.

August 8, 2015, Dive 07 “Pioneer Bank Ridge”: Dive 07 of the expedition was conducted on
a sharp ridge extending to the south of Pioneer Bank to survey an unknown area below
previous Pisces submersible dives on the ridge in order to determine the lower depth limit
of known communities of corals and sponges. The team determined that the dense
community—seen by the submersible dives further upslope—extended at least 6 km down
the ridge to where the dive was. This is clearly an important, large, high-density community
of corals and sponges. Connectivity and communications challenges continued between the
shore-based and shipboard science team. The conference call and connection to the chat
room were dropped several times, and the shore-based team reported having issues with
the video freezing. The issues with the VolP may not necessarily be correlated to the VSAT
dropouts, however, without a steady VSAT connection this is impossible to know for sure,
and shoreside testing is recommended. Overnight transit mapping focused on
complementing existing synthesis data where possible. XBTs have been good two nights in a
row. The CTD data from the ROV ascent continue to be applied to the multibeam
echosounder (MBES) data. Data management documentation is ongoing. The sample
database has been—and continues to be—steadily updated and debugged.

August 9, 2015, Dive 08 “Bank 9 South”: Dive 08 of the expedition was conducted on a
seamount on the south side of Bank 9 to explore for high-density communities of deep-sea
corals and sponges and look for clues on how this peculiar composite seamount might have
formed. There were 17 scientists who participated remotely. There were minor
communication and connectivity issues, but the connection was better than on previous
days, thanks to a low sea state. Overnight mapping focused on developing coverage over
the Salmon Bank area in preparation for the ROV dive on 8/11. Troubleshooting and
refinement of the sample database continues.
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August 10, 2015, Dive 09 East Salmon Bank: Overnight mapping focused on unmapped
areas of Salmon Bank in preparation for the next morning's ROV dive site. Data quality on all
sonars was high. Dive 09 was located on a sharp ridge that extended west from East Salmon
Bank, and its objective was to survey for the presence of high densities of corals and
sponges and examine the impact of ridge orientation on the presence of high-density
communities. There were 17 scientists who remotely participated in the dive.

August 11, 2015, Dive 10 Salmon Bank Southeast Ridge: Overnight mapping efforts focused
on the east and north flanks of Salmon Bank. Subbottom data were collected over the
northwest Salmon Bank area. Dive 10 was conducted on a ridge that extends to the
southeast of Salmon Bank, with the objective of surveying a completely unexplored area for
corals and sponges. One rock (FeMn-crusted), one sponge, and two corals (along with
commensals) were collected during the dive; 16 scientists participated remotely. The ship-
to-shore connection was improved, compared to previous days.

August 12, 2015, Dive 11 “Bank 9 North”: Overnight mapping focused on filling a 700-km?
bathymetric coverage holiday east of Pearl and Hermes Atoll. Data quality was good on all
sonars. Dive 11 was conducted today on a modest ridge that extends north from the
northern half of Bank 9 to explore for high-density communities of deep-sea corals and
sponges along the ridge. There were 18 scientists who participated remotely in the dive.
The connectivity today was the best yet during this cruise.

August 13, 2015, Dive 12 “Southeast Pearl and Hermes Ridge”: Extensive work and
troubleshooting was done with the VSAT and shore connection today. The phase combiner
issue was exacerbated today when one of the power amplifiers on the VSAT experienced a
failure, resulting in additional power (and therefore bandwidth) loss. Electronics Technician
(ET) David Blessing went above and beyond, working with MTN (the satellite provider
company) and ascending into the dome several times throughout the day. The requisite
repairs cannot be enacted at sea and require parts be replaced in the VSAT power
amplifier. As a result, the ship is now down to a 10 MB connection and a single video stream
off of the ship. The MTN technician will meet the ship at the pier on August 22" and will be
ready to start repairs—replacing the amplifier module with a loan unit in Hawai‘i. The
expected time to complete the repairs is two full days.
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Dive 12 of the expedition was conducted along the western edge of a rift zone ridge
extending southeast from Pearl and Hermes Atoll. The objective of the dive were to explore
for high-density communities of deep-sea corals and sponges along the edge of the ridge
crest, to obtain information on the lower depth range of these communities, and to
document nekton and gelatinous megaplankton in the water column during the ascent to
the surface. No video was streamed to shore during the vast majority of the dive and the
conference line was dropped on several occasions. A single video feed was restored
towards the end of the water column transect portion of the dive. There were 13 scientists
who attempted to participate remotely, but could not do so, due to loss of connectivity.
EK60 data were collected during the water column exploration portion of the ROV ascent.
Overnight mapping focused on focused subbottom data collection over the unnamed
potentially Cretaceous seamount, which is the location of the August 14t dive.

August 14, 2015, Dive 13 “Unnamed Seamount East of Pearl and Hermes”: Dive 13 was
conducted on a ridge that extends to the southeast of an unnamed seamount east of Pearl
and Hermes Atoll to explore for high-density communities of deep-sea corals and sponges.
There were 18 scientists who remotely participated using one HD video feed, instant
messaging, and teleconference. The connection to shore was good with a few drops. The
data transfer to shore seemed to keep up without impacting the single video stream. The
full ksync profile is currently being allowed, but the data throughput is restricted to 125
Kbps/1 Mbps. Overnight mapping was conducted during the 10-knot transit en route to the
next dive site via a path that diverted outside Monument boundaries to accommodate
waste water disposal. An uncharted seamount rising approximately 2,818 m (8,800 feet)
from the surrounding seafloor was mapped within the Monument boundary. The feature is
14.8 km wide across the northwest-southeast axis, pyramidal or conical in shape with a
sharply defined peak and no long ridge features present. The seamount previously
appeared in satellite-derived bathymetry, but was found to be 1500 m higher than
predicted.

August 15, 2015, Dive 14 “North Pioneer Ridge”: Overnight mapping operations consisted
of transit mapping over unmapped areas between dives 13 and 14. Dive 14 was conducted
on a ridge that extends northward from Pioneer Bank to determine whether ridge
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topography is suitable for high-density communities of corals and sponges. Two rocks and
two corals (and commensals) were collected. Eight scientists remotely participated in the
ROV dive. Adjustments were made to the VSAT power amplifiers, so the ship now has a
relatively stable (but sea-state dependent) 11 MB stream off of the ship. The primary D2
ROV stream continues to be received well on shore; however, the team continues to test
the ability to send a second usable stream at a reduced bitrate rate.

August 16, 2015, Dive 15 “North Maro Ridge”: Dive 15 of the expedition was conducted on
a ridge located north of Maro Reef to survey a completely unexplored area for corals and
sponges; this provided more information on whether high-density communities can be
found on ridge topography and that the orientation of the ridge is important. Two FeMn-
crusted rocks and two corals were collected during the dive, and 12 scientists participated
remotely. Overnight mapping consisted of straight transit mapping between dive sites, with
no time for holiday fill deviations from the direct transit track. The EM 302 showed what
looked like interference for ~2 hours while climbing one side of a seamount. The morning
built-in self-test (BIST) showed several hard failures and will be troubleshooted.

August 17, 2015, Dive 16 “Gardner Terrace”: Overnight mapping focused on developing
coverage of the rift zone at Gardner Pinnacle, which extends outside of Monument
boundaries. The multibeam transmit/receive unit (TRU) SIS software required two restarts
before booting properly, then performed well all night. The daily BIST passed. Data on all
sonars were high quality. Dive 16 was conducted on what is believed to be an old reef
terrace edge north of Gardner Pinnacles. The objective of this dive was to survey the terrace
edge, which is now a 200 m high narrow ridge, for corals and sponges, gathering
information on whether high-density communities can be found on ridge topography. One
sponge and one coral (along with commensals) were collected during the dive. There were
19 scientists who participated remotely in the dive.

August 18, 2015, Dive 17 “East North Gardner”: Dive 17 was conducted just outside the
boundaries of the Monument on a ridge that extends north of Gardner Pinnacles to survey
a completely unexplored area for corals and sponges, testing the hypothesis that high-
density communities can be found on ridge topography. Water column transects were
conducted during the ascent to the surface. EK60 data was collected during the water
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column transect. Animals present in the deep scattering layer at 500 m appeared to again
avoid the ROVs. Two FeMn-crusted rocks, two corals and two sponges (along with
commensals) were collected during the dive and 15 scientists participated remotely. There
were significant video degradation and dropout issues in the morning, accompanied by loss
of the VolP teleconference line. Occasional dropouts continued through the duration of the
dive. Transit mapping to the dive site for Aug 20 commenced and will continue through
8/19 into the morning of 8/20.

August 19, 2015, Transit Mapping to West Nihoa: Today was a transit day as the ship
continued a transit more than 330 nm to the south-eastern section of PMNM where a dive
will be conducted tomorrow on a seamount to the east of Necker Island. Transit mapping
continued throughout the day and into the morning of 8/20. Data quality on all sonars was
high to acceptable at high transit speeds. While the mapping team was busy with data
acquisition and processing, other onboard personnel used the transit day to catch-up on
reports, make adjustments to the ROV, and plan for the next cruise leg of the expedition.
The telepresence/video team continued post production training and dive highlight editing.
The data management team continued documentation and preparation for EX-15-04-L2
demobilization, and dealt with a hardware failure. The E48_01 Video storage array network
(SAN) reported two failed redundant array of independent disks (RAID) volumes; a full
backup to three external Drobo arrays for all cruise data (excluding mapping EM 302 .ALL &
.WCD) was completed.

August 20, 2015, Dive 18 West Nihoa: Dive 18 was conducted today at a channel between
Westpack Bank and Nihoa Island, which creates a constriction point for current flow. The
dive was aborted halfway into the dive due to a very strong bottom current. One rock
sample was collected and 12 scientists remotely participated in the dive. The data
management team continued the rebuild of failed volume2 on E48 01, and troubleshooted
the shoreside repository locking up shortly after ROV deployment. Although the system's
event log continued to be accessible, standard services (HTTP, FTP, SSH, VNC) were

not. Due to the potential risk of a corrupt database with a hard reboot, we decided to hold
off the reboot until the end of the final dive. Rsync of datasets to are shore halted until
noaasrsl is accessible.
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In the evening, OMAO ordered EX to divert course from her planned return to Pearl Harbor,
O‘ahu, and instead transit west to Tern Island, FFS to evacuate four scientists conducting
research for NOAA’s Hawaiian Monk Seal Research Program. These researchers were
located on one of several camps in the Northwest Hawaiian Islands in the vicinity of the
predicted route of Tropical Storm Kilo, which was forecasted to turn into a hurricane in the
coming days. Tropical Storm Loke continued to develop to the west, coming in behind Kilo.
These scientists were ordered to evacuate, and as the closest ship, EX was called to service.

August 21, 2015, Called to Service: Transit exploration mapping continued throughout the
day and evening with a skeleton mapping crew. The EK60 was secured so the survey team
could focus on multibeam and subbottom data collection. Due to the cancellation of the
final dive, noaasrs1 was restarted Friday morning. Despite coming back from a graceful
shutdown, the shoreside repository locked up again a few hours later. The telepresence
lead will reboot the system again on August 22", and the data manager will disable active
services while auditing the system logs. If necessary, we will fail over to noaasrs2prior to the
EX-15-04-L3 departure. High-priority datasets are being pushed to noaasrs2 for temporary
access until stability issues with noaasrs1 are resolved. Documentation and demobilization
preparations are continuing. The ROV team spent the day conducting maintenance and
preparing the end of cruise documentation. In the evening, a small boat was deployed to
Tern Island and four scientists were picked up and brought onboard. The ship then turned
around and commenced transit back to Pearl Harbor, O‘ahu. Arrival is expected late Sunday
(August 23") night or early Monday (August 24™") morning.

August 22, 2015, Transiting Home: 24-hour transit mapping was conducted as EX continued
transiting back to Pearl Harbor, O‘ahu. A slight course deviation was made to map a portion
of an uncharted seamount located within the boundaries of PMNM. The onboard team
spent the day catching up on paperwork, finalizing cruise documentation and working on
the end of cruise demobilization. The CO, Operations Officer, and mission personnel
conducted a cruise debriefing meeting in the afternoon.

August 23, 2015, Arrival in Pearl Harbor: Transit mapping continued today until the ship
reached the Pearl Harbor sea buoy, at which time sonars were turned off and EX made her
way into port. By 1830 pm HST, the ship was moored at the pier on Ford Island and Leg 2 of
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the expedition was brought to a close. The team onboard spent the day finalizing
documentation and reports, debriefing the cruise, and preparing for the in-port period
before the next cruise.

4.1.4 Data Collected

Twelve terabytes (TB) of data were collected including multibeam, subbottom, EK60,
CTD, video, images, and associated dive and video products. EX-15-04-L2 was a
combined ROV and mapping cruise, and even though mapping only took place at night
and during transit days, over 29,000 km? of EM 302 multibeam data were collected both
inside and outside of PMNM boundaries. Knudson subbottom and EK60 water column
data were obtained along the entire cruise track—which extended over 3,000 nm.

A total of 146 hours of video was recorded during the 18 ROV dives that ranged in depth
from 1,198.6 m to 4,831.2 m. Of this, 98 hours were collected on the seafloor and
eleven separate midwater transects (each consisting of 10 min) that were carried out
during two of the ROV dives.

EX-15-04-L2 was the first cruise where physical samples and associated sampling data
were collected. During this cruise, 96 samples (65 biological specimens and 31 rocks)
and their associated collection data were acquired.

4.1.5 List of Participants

Participation on EX-15-04-L2 involved 21 at-sea mission personnel and 36 shoreside
scientists engaging either by audio commentary or instant messaging via the cruise chat
room on a regular basis. At-sea personnel included the expedition coordinator, mapping
specialists, ROV engineers, video engineers, data specialists, and on-board scientists.
Shore-based science team members participated from remote ECCs and from their
home locations. Lists of these participants are provided in Tables 3 and 4 below.

Table 3: EX-15-04 Leg 2 At-sea Mission Personnel

Affiliation

Elliott, Kelley Expedition Coordinator NOAA OER (Acentia)
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Lobecker, Elizabeth (Meme) Mapping Lead NOAA OER (ERT, Inc.)
Miller, James Mapping Watch Lead (ERT, Inc.)

Kelley, Christopher Science Co-Lead NOAA OER
Wagner, Daniel Science Co-Lead NOAA PMNM
Reser, Brendan Data Engineer NOAA NCEI (Rlyer5|de

Technologies)
NOAA National Coastal Data
. . . Development Center
D k Vv E
rewniak, Jared ideo Engineer (NCDDC) Design Guide
Implenentaion Team(DGIT)
University Corporation for
Williams, Jeff ROV Engineer Atmospheric Research
(UCAR)
Wright, Dave ROV Engineer UCAR
O’Brian, Andy ROV Engineer UCAR
Mohr, Bobby ROV Engineer UCAR
Lanning, Jeff ROV Engineer UCAR
McLetchie, Karl ROV Dive Supervisor UCAR
Smithee, Tara Video Engineer UCAR
Kennison, Sean ROV Engineer UCAR
Carlson, Joshua ROV Engineer UCAR
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Rogers, Dan Video Engineer UCAR
Howard, Art Video Engineer UCAR
Biscotti, Joe Video Engineer UCAR
O’Brien, Andy Data Engineer UCAR
Woodard, Katherine Data Engineer NCEI

Table 4: EX-15-04 Leg 2 Shore-based Science Team

Affiliation

Participation

Location/Mode

Diva Amon UH divaamon@hawaii.edu UH ECC/Chat
HBOI, Florida
Amy Baco-Taylor SIS abacotaylor@fsu.edu HBOI ECC/Audio & chat
y y University Y ’
(FSU)

Scott France

University of
Louisiana at
Lafayette (ULL)

france@Ilouisiana.edu

ULL/Audio & Chat

Steve Haddock

Monterey Bay
Aquarium
Research
Institute
(MBARI)

haddock@mbari.org

MBARI/Audio & Chat

Santiago Herrera

University of
Toronto &

sherrera@alum.mit.edu

UT/Chat
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Woods Hole
Oceanographic
Institute
(WHOI)
Astrid Leitner UH aleitner@Hawai‘i.edu UH ECC/Chat
Christopher Mah | USNM brisinga@gmail.com USNMAudio
P.P Shirshov
Institute of
Tina Molodtsova (;feér;lofo(;y tina@ocean.ru USMN & Paris/Chat
(PPSIO)
Nicole Morgan FSU, HBOI nbmorganll@gmail.com HBOI ECC/Chat
.. | U.S. Geological i
Andrea Quattrini Survey (USGS) aquattrini@usgs.gov Chat
John R Smith UH jrsmith@hawaii.edu UH ECC/Audio & Chat
Jonathan Tree UH jtree@hawaii.edu UH ECC/Audio & Chat
Michael Garcia UH mogarcia@hawaii.edu UH EEC/Audio
Bruce Mundy IRC, NOAA bruce.mundy@noaa.gov IRC EEC/Audio & Chat
Florida
. Museum of .
Randal Singer Natural History rsinger@flmnh.ufl.edu FLMNH/Chat
(FLMINH)
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Brendan Roark

Texas A&M
University-
Corpus Christi
(TAMU-CC),
TAMU

broark@geos.tamu.edu

TAMU/Audio & Chat

Les Watling

UH

watling@hawaii.edu

UH ECC/Audio & Chat

Mike Ford

National
Marine
Fisheries
Service
(NMFS), NOAA

Michael.ford@noaa.gov

Audio & Chat

Michael Parke

IRC, NOAA

Michael.Parke@noaa.gov

IRC ECC/Audio

Charlotte Seid

Northeastern
University
(NEU)

c.seid@neu.edu

NEU/Chat

Espirit Saucier

Louisiana State
University
(LSU)

heestand.saucier@louisiana.edu

ULL/Chat

Frank Parrish

IRC, NMFS
Protected
Resources
Division (PRD)

Frank.Parrish@noaa.gov

IRC ECC/Chat

Jeff Drazen UH jdrazen@hawaii.edu UH ECC/Chat
MICIEE USNM/NMFS | VECCHIOM@si.edu NMNH/Chat
Vecchione ’

Rachel Clostio ULL rclostio@louisiana.edu ULL/Chat
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Allen Andrews

IRC, Pacific
Islands
Fisheries
Science Center
(PIFSC)

Allen.Andrews@noaa.gov

IRC ECC/ Audio & Chat

Abby Lapointe UH abbylap@hawaii.edu UH ECC/Audio & Chat
Amanda Ziegler | UH aziegler802@gmail.com UH ECC/Chat
Dave Clague MBARI clague@mbari.org MBARI/Audio
Macl.<en2|e UH mgerring@hawaii.edu UH ECC/Chat
Garringer
Steve Auscavitch | Temple steven.auscavitch@temple.edu | Temple/Chat
Walter lkehara IRC, NMFS walter.ikehara@noaa.gov IRC ECC/Audio & Chat
Tokyo,
Planetary
Exploration
Asako Research .
Matsumoto Center/ Chiba amatsu@gorgonian.jp Tokyo/Chat
Institute of
Technology
(PERC/CIT)
Delaware
Liz Shea, Museum of
Delaware Natural History eshea@delmnh.org DMNH/Chat
(DMNH)
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Mary Wicksten TAMU wicksten@bio.tamu.edu TAMU/Audio

Tim Shank WHOI tshank@whoi.edu WHOI/Audio & Chat

4.2 EX-15-04-L2 Findings

Below is a brief summary of the findings from this cruise broken into three categories:
sonar, ROV, and environmental—the latter being restricted to data collected by the ROV
CTD.

4.2.1. Sonar Findings

Data from the EM 302 multibeam system were of primary importance during mapping
operations and included both targeted surveys and transit mapping. Targeted survey
mapping was conducted for the purpose of either filling gaps in the existing coverage in
and around PMNM, and for use in identifying ROV dive sites. Targeted surveys were
conducted at four sites: (1) an area west of West Northampton Seamount, 2) Salmon
Bank, 3) an area near Pearl and Hermes Atoll, and (4) the northeast rift zone ridge of
Gardner Pinnacles that extends north outside of the Monument boundary. Of particular
importance was the mapping conducted around Salmon Bank, since it is of considerable
interest to PMNM management and was furthermore used to identify an ROV dive site
on the bank. Also worth mentioning is the partial mapping of a small seamount west of
West Northampton Seamount, which appears to be a deep guyot with a summit depth
over 2,400 m. This feature may therefore be older than the surrounding Hawaiian
seamounts and banks. The coverage obtained at these sites is shown in Fig. 5.
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Figure 5: Targeted multibeam survey mapping near West Northampton Seamount (left), Salmon Bank (middle left),
near Pearl and Hermes Atoll (middle right), and North “Gardner Pinnacles” (right).

The most notable findings from the transit mapping were two previously unknown
seamounts: a small conical seamount found east of Pearl and Hermes Atoll and a ridge
type seamount found north of Twin Banks (Fig. 6). Both of these seamounts reach a
height of greater than 1,000 m from the surrounding seafloor.

Figure 6: Two previous unknown seamounts discovered during transit mapping: a small conical seamount east of
Pearl and Hermes Atoll (left) and a ridge type seamount found north of Twin Banks (right).

Knudson subbottom profiling took place along the entire cruise track; however, the
most noteworthy data were collected during targeted surveys over an unnamed guyot
east of Pearl and Hermes Atoll, which is believed to be of Cretaceous origin, and a large
enigmatic crater east of Maro Reef. These surveys were conducted to obtain a better
understanding of the amount of sedimentation present on the guyot summit and the
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floor of the crater. Both sites showed very little penetration indicating they have little to
no sedimentation (Fig. 7).

EK60 data were collected along the entire cruise track and have not yet been processed
or analyzed. However, of particular interest were observations made during midwater
video transects that took place at the end of two ROV dives. A screen grab from the
EK60 display during one set of these transects is provided in Fig. 8.
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Figure 7. Subbottom survey tracks and profile images of a Cretaceous guyot east of Pearl and
Hermes Atoll (left) and a large enigmatic crater southeast of Maro Reef (right).
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Figure 8. EK60 screen grab taken during the ascent from ROV Dive 17 while midwater transects
were conducted. Interference (vertical lines) is the ultra-short baseline (USBL).

4.2.2. ROV Findings

Eighteen ROV dives were conducted during this cruise that yielded a total bottom time
of 98:24:14 h and a linear survey distance of 6,211 km. Completed ROV dive summary
forms for every dive are available in Appendix B. The dives targeted ridges extending
from seamounts and banks in, or just outside of, the Monument at depths ranging from
1,198.6 m to 4,831.2 m (Fig. 9). Ridge crests are hypothesized by scientists to be suitable
for the development of large, high-density coral and sponge communities because they
provide consistently oriented topography (i.e., the crest runs in the same direction for
long distances) where current flow is accelerated. We found that some ridge crests were
suitable for the development of high-density coral and sponge communities and some
were not, depending on such additional factors as depth, substrate consolidation, and
possibly the geographic orientation of the ridge.
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Figure 9. Examples of a rift zone ridge extending southeast of Pearl and Hermes Atoll,
which was chosen as an ROV dive site during EX-15-04-L2.

High-density communities of deep-sea corals and sponges (Fig. 10) were recorded on 10
of the dives, all of which were shallower than 2,500 m and had large sections of
unbroken FeMn-crusted basalt that provided firm attachment substrate for corals and
sponges. This brought the total number of known high-density communities in the
Monument from three to ten, since three of the dives took place on each of the three
known high-density community sites.

Figure 10. Left: A high-density community of deep-sea corals and sponges encountered at 2,078 m on the crest of
Pioneer Bank Ridge during ROV Dive 7. Right: A high-density community of deep-sea corals encountered at 2,110
m on a seamount east of Pearl and Hermes Atoll during ROV Dive 13.
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There were 13 dives conducted on seamounts or banks that had never before been
surveyed at any depth. One of these dives was on an enigmatic crater off the southeast
coast of Maro Reef, whose origin had been a mystery since it was first discovered in
2002. The caldera of this crater is 5 km wide and 500 m deep from the shortest part of
the rim. Without having analyzed the rock samples, it appears from the video that this
crater was formed in a similar manner to those seen on other Hawaiian volcanoes. The
crater is undraped by later volcanism and has well-preserved crater morphology. Thus, it
is assumed to be a late-stage feature, like Diamond Head crater on O‘ahu, although it is
five times larger and its floor is 3,000 m below sea level. More work is needed to
understand the origin of this enigmatic feature.

Three dives were conducted on what were believed to be Cretaceous seamounts (80-90
Ma), all of which are guyots (i.e., flat top tablemounts) that are thought to have already
been present on the seafloor when the neighboring Hawaiian volcanoes formed 60 Ma
later (Kelley et al, 2015). The last dive of the cruise was conducted on a ridge extending
into a constricted channel between two banks, where current velocity was predicted to
be high. Current velocities during that dive were indeed very high, to such an extent that
the dive had to be aborted after several hours. Surprisingly, only a modest density
community was found during that dive, suggesting that there is an upper limit to current
velocities under which high-density communities form.

During each benthic community survey, the ROV descended onto the seafloor and then
slowly moved up slope, documenting the biology and geology of the area. Onboard and
shore-based scientists identified each encountered organism to the lowest possible
taxon, as well as provided geological interpretations of the observed substrate. A total
of 334 different types of animals were identified in the field from video surveys; these
included cnidarians, sponges, echinoderms, arthropods, mollusks, tunicates, bryozoans,
ctenophores, siphonophores, and fishes. Of these, the vast majority was only identified
to genus or higher.

The most striking geological observation from the dives was the preservation of primary
pillow lava morphology, with only minor mass wasting, despite the old ages of the rocks
(10 to 28 Ma). The development of FeMn crusts on the rocks was extensive (>1 cm in
some cases), as would be expected for this age, since FeMn crust growth rates are
estimated at 2.5 mm per Ma in Hawaiian waters.

In addition to surveying the seafloor, the ship’s dual-body ROV system was also used to
conduct a series of midwater transects at two ROV dive locations: southeast of Pearl
and Hermes Atoll (Dive 12) and northeast of Gardner Pinnacles (Dive 17). Midwater
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transects were conducted after seafloor surveys were completed and the ROV was
ascending towards the surface. The objectives were to explore midwater habitats
between 550 m and 1200 m in order to examine the potential prey field for deep-diving
toothed whales, and to document other nekton and gelatinous megaplankton in this
depth zone. Five to six 10-minute midwater transects were completed at each site,
which recorded a variety of pelagic animals including jellyfishes, ctenophores,
siphonophores, shrimps, copepods, fishes, and a squid (Fig. 11).

This cruise included a pilot sampling effort of biological and geological specimens. These
first-ever collections by the D2 ROV targeted rocks that were volcanic in origin and,
therefore, have the potential to provide information on the age and chemical
composition of the feature they were collected from. In contrast, biological specimen
collections targeted potential new species or known species that were not previously
recorded in the region.

Figure 11. Left: A Walvisteuthis youngorum squid imaged during mid-water transects conducted at the end of ROV
Dive 17. Right: Lobate ctenophore imaged during mid-water transects conducted at the end of ROV Dive 12.

A total of 96 samples were collected during the expedition, including 31 rocks and 65
biological specimens (Fig. 12, Table 5, Table 6). The rocks were all basalt with FeMn
encrustations of varying thicknesses. The 61 biological specimens included 25 cnidarians
(17 gorgonian corals, four black corals, one mushroom coral, one stylasterid coral, and
two hydroids), 15 sponges (five demosponges and 10 glass sponges), eight echinoderms
(two sea stars, two feather stars, and four brittle stars), 10 arthropods (four squat
lobsters, two barnacles, two shrimps, and two amphipods), three polychaete worms,
and one ctenophore. Among these were some particularly unusual specimens of both
sponges and corals that will likely turn out to be new undescribed species. Tables 5 and
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6 provide summary data for each rock and biological specimen collected during the
cruise.

Figure 12. First sample ever collected by the EX (top left), a gorgonian coral with a brittle star (top right), a new
species of Lophocalyx (bottom left) and a plexaurid gorgonian in the genus Swiftia (bottom right).

4.2.3. Environmental Findings

Temperature, salinity, and DO data from the D2 ROV raw CTD data revealed a
particularly interesting geographic pattern, with respect to the oxygen minimum depth.
Fig. 13 shows the DO graphs for Dives 1, 4, and 12, which were conducted in the
southern, middle, and northern sections of PMNM, respectively.
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Figure 13. DO (O;) data from ROV Dives 1 (top), 4 (middle), and 12 (bottom). Dive 1 took place at roughly latitude
23 N, Dive 4 at 25 N, and Dive 12 at 27.5 N. Oxygen minimum depths were 794 m, 901 m, and 1,015 m,
respectively.
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These and the data from the other ROV dives revealed that the depth of the lowest
oxygen values reached during the dives increased by 100 m for every two-degree
increase in latitude.

4.2.4. Lists of Sample Collections

Table 5: Rock Samples Collected During EX-15-04-L2
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EX1SOfETJES;ng?Ség;éigOO_DZ FeM;;;LIJtsted -5 63 16724 5050 05U
EX1SOfE?gégifsssgglnggoo_Dz FeM;;;LIJtsted e 169.88 2032 05U
T oveon specozgeo | basat | 516 | 098 | e | osy
T Oveos.specoiceo | beat | 259 | 19991 | aese | st
R e I e T
COweos.soecosceo | beat | B0 | 1249 | w6 | ost
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EX1504L2_20150808T210400_D2

FeMn-crusted

_DIVEO7_SPECO1GEO basalt 25.51 -173.52 2083 Oosu
EX150?;?\75871;?5??;22égOO_DZ FeM;;;JtSted 25 51 P 5001 05U
O eon sotcocte | e | 268 | a7ser | ues | osu
s sricoscee | e | 2688 | A7sel| e | osu
e eon specotato | | bmale | 2744 | 7633 | 27 | osy
e eon specosato | | bmar | 2744 | 47633 | st | osy
EX150?;?\%8;!_5;)5;8;2;?gOO_DZ FeM;;;LIJtsted 9714 17693 5170 05U
EX1SOfgfgéféfgféégféigoo_Dz FeMt:ma-;::l.ltsted 26.82 s 1955 05U
e S I e e
e shecoseto | e | 2743 | 7S | a0 | osu
o specoaceo | bmalt | T2 | A7sds | s | osy
EX1SOfgfgélefssgégggigoo_Dz FeM;;;lIJtsted 7 175 46 2780 05U
B i e e e e
EX1504L2_20150814T220800_D2 | FeMn-crusted 27.85 Prey 5161 05U

_DIVE13_SPECO3GEO

basalt
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O oers spEcoiGE0 | besat | 2620 | A7 | ase | osu
T Oiera speconcro | b | %0 | A s | osy
EX1SOfE?ggg;E;)f;CGgllgégOO_Dz FeM;;z;llJtsted 55 81 17110 1741 05U
s specoseo | b | D81 | 4709 | aess | osy
e srtcoioto | o | 2588 | 26778 | 20m2 | osu
ey specoseto | b | B | A7 | 2w | osy
O oers specoiGEo | bwsa | 218 | d6ds | 1s1s | osu

Table 6: Biological Specimens Collected During EX-15-04-L2

Initial Depth Archival

D
SR 1 Identification (m) Location

EX1504L2_20150803T2207 | Pleurogorgia NMNH,B
00_D2_DIVEO2_SPECO1BIO | militaris? 24.43528 | -166.09497 2452 M,0GL

EX1504L2_20150803T2207
00_D2_DIVEO2_SPECO1BIO | Scalpellidae 24.43528 | -166.09497 2452 USNM

_Co1
EX1504L2_20150803T2251 | Parantipathes USNM,B
00_D2_DIVEQ2_SPEC02BIO | sp. 2443493 | -166.09478 2464 M,OGL
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_co1

EX1504L2_20150804T2033 . USNM,0G

00_D2_DIVEO3_SPECO1BIO Cladorhizidae | 25.6264 -167.239 2153 L

EX1504L2_20150804T2204 | Heteropathes NMNH,B

00_D2_DIVEO3_SPEC02BIO | pacifica 2562658 | -167.241 2128 M,0GL

EX1504L2_20150804T2328 .. USNM,B

00_D2_DIVEO3_SPECO4BIO Jasonisis sp. 25.62617 |-167.241 1981 M,0GL

EX1504L2_20150805T0040

00_D2_DIVEO4_SPEC0O3BIO | Chirostylidae | 25.16483 |-169.877 2654 USNM

_Co1

EX1504L2_20150805T0143 | ¢, ometra USNM.OG

00_D2_DIVEO4_SPEC04BIO L 25.16462 | -169.877 2676 ’
= - triserialis L

_Co1

EX1504L2_20150805T0143

00_D2_DIVEO4_SPEC04BIO | Scalpellidae 25.16462 |-169.877 2676 USNM

_C02

EX1504L2_20150806T0040 | Chrysogorgia USNM,0G

00_D2_DIVEO4_SPECO3BIO | flavescens 25.16483 | -169.877 2654 L

EX1504L2_20150806T0143 | Isididae USNM,0G

00 _D2_DIVEO4_SPEC04BIO | unbranched 25.16462 | -169.877 2676 L

EX1504L2 2015080672323 | Hyalostylus NMNH,B

00_D2_DIVEO5_SPEC02BIO | sp? 24.58477 | -169.914 4691 M,OGL

EX1504L2_20150807T2207 USNM.OG

00_D2_DIVEO6_SPECO1GEO | Hydrozoa 25.08195 | -172.4892 1965 L ’

_Co1

EX1504L2_20150807T2311 . . NMNH,B

00_D2_DIVEOS_SPECO2BIO Iridogorgia sp. | 25.08257 | -172.4904 1896 M,0GL

EX1504L2_20150807T2320

00_D2_DIVEO6_SPECO3GEO | Polychaeta 25.08257 | -172.4904 1896 USNM
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EX1504L2_20150807T2320

Aulocalycoida

_Co2

00_D2_DIVEO6_SPECO3GEO | - 25.08257 | -172.4904 1896 USNM

_C02 Hexactinosida

EX1504L2_20150808T2104

00_D2_DIVEO7_SPECO1GEO | Cladorhizidae | 25.50939 |-173.522 2083 USNM

_co1

EX1504L2_20150808T2204 | Hemicorallium USNM,0G

00_D2_DIVEO7_SPEC02BIO | sp. 2550994 1 -173.522 2078 L

EX1504L2_20150808T2254 | Hemicorallium USNM,0G

00_D2_DIVEO7_SPECO3BIO | sp. 25.51069 | -173.522 2002 L

EX1504L2_20150808T2254 USNM.OG

00_D2_DIVEO7_SPEC03BIO | Ophiuroidea 25.51069 |-173.522 2002 L ’

_co1

EX1504L2_20150808T2316

00_D2_DIVEO7_SPECO4GEO | Hydrozoa 25.51066 |-173.522 2001 USNM

_Co1

EX1504L2_20150809T0129

00_D2_DIVEO8_SPECO3GEO | Brisingidae 26.82864 | -175.6075 1169 USNM

_co1

EX1504L2_20150809T2337 . . USNM,B

00_D2_DIVEOS_SPECO1BIO Antipatharia 26.82659 | -175.60753 1229 M,0GL

EX1504L2_20150809T2337 USNM.OG

00_D2_DIVEO8_SPECO1BIO | Mysidae 26.82659 |-175.60753 1229 L ’

_co1

EX1504L2_20150809T2337 Farrea nr

00_D2_DIVEO8_SPEC01BIO ' 26.82659 | -175.60753 1229 BM,OGL
occa

_S02

EX1504L2_20150809T2337

00_D2_DIVEO8_SPECO1BIO | Squat lobster | 26.82659 |-175.60753 1229 USNM
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EX1504L2_20150809T2337

_so1

00_D2_DIVEO8_SPECO1BIO | Polychaeta 26.82659 |-175.60753 1229 USNM
03
EX1504L2_20150810T0308 . USNM,0G
00_D2_ DIVEOS_SPECO4BIO Comatulida 26.83049 |-175.60756 1103 L
EX1504L2_ 2015081072230 | Lophocalyx USNM,B
00_D2_DIVEO9_SPEC03BIO | sp.? 27.14139 | -176.22912 2247 M,OGL
EX1504L2_20150811T0058 s USNM,B
00_D2_DIVEO9_ SPECOSBIO Lanuginellinae | 27.14316 | -176.22617 2104 M,OGL
EX1504L2_20150811T0058
00_D2_DIVEQ9_SPECO5BIO | Shrimp 27.14316 |-176.22617 2104 USNM
_co1
EX1504L2 20150811T2239 | Chrysogorgia USNM,0G
00_D2_DIVE10_SPEC02BIO | averta 26.81832 | -176.31509 1939 L
EX1504L2_ 2015081172239
00_D2_ DIVE10_SPEC02BIO | Squat lobster | 26.81832 |-176.31509 1939 USNM
_co1
EX1504L2_20150811T2239
00_D2_DIVE10 SPEC02BIO | Amphipoda | 26.81832 |-176.31509 1939 | USNM
_C02
EX1504L2 2015081172239 .
— Chrysogorgia

00 _D2 DIVE10 SPECO02BIO ys0g0rg 26.81832 | -176.31509 1939 USNM,0G

i - averta L
_S01
EX1504L2_20150811T2350 | Lefroyella sp. USNM,B
00_D2_DIVE10_SPEC03BIO | (tubes) 26.81893 176.3159 1880 M,OGL
EX1504L2 2015081172350
00_D2_DIVEL0_SPEC03BI0 | L&/rovellase- | 5q ¢1803 | -176.3159 1880 | O>NMB

(tubes) M,0GL
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EX1504L2_20150812T0107 . USNM,B

00_D2_DIVE10_SPECO4BIO Plexauridae 26.81924 |-176.31653 1848 M,0GL

EX1504L2 2015081270107 USNM.OG

00_D2_DIVE10_SPEC04BIO | Ophiuroidea 26.81924 | -176.31653 1848 L !

_co1

EX1504L2_20150812T0107

00_D2_DIVE10_SPEC04BIO | Amphipoda |26.81924 |-176.31653 1848 | USNM

€02

EX1504L2 2015081272233 . USNM,0G

00_D2_DIVE11 SPECO3BIO Crypthelia sp. | 27.1308 -175.57091 2116 L

EX1504L2 20150813T0020 | Lefroyella sp. USNM,B

00_D2_DIVE11l SPECO4BIO | (vase) 27.12873 | -175.5703 21121 061

EX1504L2_20150813T0020

00_D2_DIVE11 sPEC04BIo | -&TOVellasp- | 57 19873 | 175.5703 2112 | USNM.B
~ - (vase) M,0GL

501

EX1504L2_ 2015081372112

00_D2_DIVE12_SPEC02GEO | Cladorhizidae |27.51692 |-175.45969 2794 USNM

_co1

EX15041L2_20150813T2212 .. USNM,B

00_D2_DIVE12_SPECO3BIO Keratoisis sp. | 27.51735 | -175.46051 2775 M,0GL

EX1504L2_20150814T0044 USNM.B

00_D2_DIVE12_SPECO4GEO | Cladorhizidae |27.51903 |-175.46152 2780 M !

_co1

EX1504L2 20150814T0135

00_D2 DIVE12_SPECO5BIO | Ophiuroidea USNM,06G

L

_co1

EX1504L2 20150814T2157 .. USNM,B

00_D2_DIVE13_SPECO2BIO Keratoisis sp. | 27.85476 | -175.16733 2149 M,0GL
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EX1504L2_20150814T2238 | Pythonaster USNM,0G

00_D2_DIVE13_SPEC04BIO | sp. 27.85466 | -175.16802 2160 L

EX1504L2_20150814T2238 Caulonhacus

00_D2_DIVE13_SPEC04BIO p 27.85466 | -175.16802 2160 BM,OGL
- - (oxydiscus) sp.

_Co1

EX1504L2_20150815T2106 | Narella sp. USNM,0G

00_D2_DIVE14_SPEC02BIO | unbranched 26.20098 | -173.32551 1587 L

EX1504L2_20150815T2106 USNM.OG

00_D2_DIVE14_SPEC02BIO | Ophiuroidea 26.20098 | -173.32551 1587 L ’

_Co1

EX1504L2 20150815T2321 | Parantipathes USNM,B

00_D2_ DIVE14_SPECO3BIO | sp. 26.19829 | -173.32632 1535 M,0GL

EX1504L2 2015081572321

00_D2_DIVE14_SPECO03BIO | Squat lobster |26.19829 |-173.32632 1535 USNM

_Co1

EX1504L2_20150816T2021 . USNM,0G

00_D2_DIVE15_SPECO2BIO Plexauridae 25.81237 |-171.09771 1720 L

EX1504L2_20150817T0128 | Acanthogorgi USNM,0G

00_D2_DIVE15_SPEC04BIO | asp. 2581419 | -171.08942 1554 L

EX1504L2_20150817T2101 USNM,B

00_D2_DIVEL6_SPECO1BIO Semperella sp. | 25.63979 | -168.851 1464 M,OGL

EX1504L2_20150817T2101

00_D2_DIVE16_SPECO1BIO | Platyctenidae | 25.63979 |-168.851 1464 USNM

_Co1

EX1504L2 20150818T0137 . NMNH,B

00_D2_DIVE16_SPECO2BIO Eknomisis sp. | 25.64543 | -168.844 1412 M,0GL

EX1504L2 2015081871942 | Chonelasma USNM,B

00 _D2_DIVE17_SPEC02BIO | sp. 2588028 | -167.78132 2082 M,OGL
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EX1504L2_20150819T0034 | Hemicorallium USNM,0G
00_D2_DIVE17_SPECO4BIO | sp. 2588589 | -167.78036 2022\,
EX1504L2_20150819T0137 USNM,B

Stelodoryx sp. | 25.8875 -167.78037 1980

00_D2_ DIVE17_SPECO5BIO M,OGL
EX1504L2_20150819T0145 | Pseudoantho USNM,0G
00_D2_DIVE17_SPECO6BIO | mastus sp. 2588749 | -167.78036 1980 L

EX1504L2_20150819T0145
00_D2_DIVE17_SPECO6BIO | Polychaeta 25.88749 | -167.78036 1980 USNM

_Co1
EX1504L2 2015081970200 .. USNM,B
00_D2_DIVE17 SPECO7BIO Keratoisis sp. | 25.88749 | -167.78036 1980 M,OGL

5. Data Deposition and Archival

The EX-15-04-L2 Data Management Plan can be found in Appendix B of the EX-15-04-L2
Project Instructions, available at:

ftp://ftp.library.noaa.gov/oedv.lib/Okeanos Explorer 2015 EX1504/doc/Leg 2/EX1504L2
cruise plan.pdf (DOI: 10.7289/V58K773B). The NOAA Ship Okeanos Explorer data types and
product list can be found in Appendix C.

5.1 OER Data Discoverability Tools

All data collected by NOAA Ship Okeanos Explorer are archived and publically available
within 90 days of the end of each cruise via NCEI online archives. Data can be accessed via
the following websites:
e OER Digital Atlas at https://www.ncei.noaa.gov/maps/oer-digital-atlas/mapsOE.htm
(Last accessed June 2020)
e OER ROV Data Archives at https://service.ncddc.noaa.gov/rdn/oer-rov-
cruises/ex1504I2 (Last accessed June 2020)
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Products created during the cruise, including the ship track, shaded bathymetry, dive
locations and tracks, specimen collection data and images, ships meteorological and
oceanographic sensor data, and status reports can be viewed on the interactive Okeanos
Explorer Atlas.

Additional data requests are handled through the NOAA Ocean Exploration and Research
Program Data Access Request Form which can be found here:
https://docs.google.com/a/noaa.gov/forms/d/e/1FAlpQLSdBLvbtStVhGrDO3Ugn sNJpgR1Y
y-e-
DaUU3TIqGjg07ITNg/viewform?formkey=dHAycC1MYndJbOhTdGRaYXAzVTVBdWc6MA&fro
mEmail=true

5.2 Sonar Data

Sonar data collected onboard NOAA Ship Okeanos Explorer undergoes quality assurance/quality
control (QA/QC) after a cruise and is then made publicly available through the OER Data
Discoverability Tools, the NCEI, and the following websites (last accessed June 2020):

e NCEI Interactive Bathymetry Data Viewer at:
https://maps.ngdc.noaa.gov/viewers/bathymetry/

® NCEIl Interactive Water Column Sonar Data Viewer at:
https://www.ngdc.noaa.gov/maps/water column sonar/index.html

o NCEI map tool with tracklines showing all publicly available geophysical surveys:
https://maps.ngdc.noaa.gov/viewers/geophysics/

5.2 Physical Samples

Biological samples collected during EX expeditions are archived in the collections of the USNM,
Smithsonian Institution. Here, they are catalogued, curated, and made publically available.
Biological samples of invertebrate organisms are archived in the Invertebrate Zoology
Collections (https://naturalhistory.si.edu/research/invertebrate-zoology) and information on
how to request access to these samples can be found here:
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https://naturalhistory.si.edu/research/invertebrate-zoology/collections-access/specimen-loans.
Biological samples of fishes are archived in the Division of Fishes of the Vertebrate Zoology
Collections (https://naturalhistory.si.edu/research/vertebrate-zoology/fishes), and information
on how to request access to these samples can be found here:
https://naturalhistory.si.edu/research/vertebrate-zoology/fishes/collections-access/specimen-
loans.

Selected coral and sponge specimens were split; one aliquot was sent to the Bernice Pauahi
Bishop Museum (BM) (https://www.bishopmuseum.org/collections-3/invertebrate-zoology/)
and another sent to the USNM. If it had been determined that splitting would be too
destructive to a particular specimen, it was provided to the USNM intact in order to provide
public access to as many researchers as possible.

An additional small tissue sample for genetic analysis was taken of corals, sponges, and all other
specimens when doing so would not effectively destroy the specimen. This tissue sample was
preserved for later genomic DNA extraction at the OGL Center at Northeastern University
(https://www.northeastern.edu/ogl/). Information on how to request access to these results
and any remaining DNA samples can be found at: https://www.northeastern.edu/ogl/ .

All geological samples collected during EX expeditions were sent to the MGR at OSU
(http://osu-mgr.org/noaa-ex/) where they were described from a petrology perspective (e.g.
mineral content, texture, alteration, rock type), photographed, and made publicly accessible.
The repository provides photographs (including microphotographs) and online metadata
information about each geological specimen. Information on how to request access to these
geological samples can be found here: http://osu-mgr.org/request-samples/.

6. Additional Information

6.1 Permits/Clearances
EX-15-04-L2 was conducted under the Scientific Research Permit PMNM-2015-018

(Appendix D) issued to ROV expedition coordinator and permit PMNM-2015-025 (Appendix
E) issued to EX Commanding officer to conduct work in the Papahanaumokuakea Marine
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National Monument (PMNM). The permit was issued by the Co-Trustees of the PMNM
Board effective July 1, 2015 and expiring June 30, 2016.

In order to support or conduct Marine Scientific Research within the U.S. exclusive
economic zone (EEZ), work funded, authorized, and/or conducted by NOAA must be
compliant with the National Environmental Policy Act (NEPA). The NOAA Administrative
Order (NAO) 216-6A Companion Manual (https://www.nepa.noaa.gov/docs/NOAA-NAO-
216-6A-Companion-Manual-03012018.pdf)

describes NOAA’s specific obligations with regard to NEPA compliance. Among these is the

need to review all NOAA-supported projects with respect to their environmental
consequences. In compliance with NAO 216-6 and NEPA, a memorandum describing the
project’s scientific sensors’ possible effects on the environment has been submitted for the
project. As expected with ocean research with limited time or presence in the marine
environment, the project has been determined to not have the potential to result in any
lasting changes to the environment. As defined in Sections 5.05 and 6.03.c.3 (a) of NAO 216-
6, this is a research project of limited size or magnitude or with only short-term effects on
the environment and for which any cumulative effects are negligible, and, as such, the
project is categorically excluded from the need to prepare a full-scale NEPA environmental
assessment. The categorical exclusion met the requirements of NAO 216-6 and NEPA, and
authorizes the Marine Scientific Research conducted for the project (Appendix F).

OER also completed an informal consultation with NMFS under Section 7 of the Endangered
Species Act (ESA) of 1973 that addressed the potential impacts of project activities to ESA-
listed species and critical habitat within the project operating area. A letter of concurrence
(Appendix G) was received from NMFS on July 7, 2015, concurring with OER’s determination
that EX-15-04-L2 cruise activities would not likely have an adverse effect on ESA-listed
marine species, and would have insignificant effects on designated or proposed critical
habitat.
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8. Appendices

Appendix A: NASA Aerosol Survey of Opportunity

NASA Maritime Aerosols Network Survey of Opportunity

Survey or Project Name
Maritime Aerosol Network

Lead POC or Principle Investigator (PI & Affiliation)
POC: Dr. Alexander Smirnov
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Supporting Team Members Ashore
Supporting Team Members Aboard (if required)

Activities Description(s) (Include goals, objectives and tasks)

The Maritime Aerosol Network (MAN) component of the Aerosol Robotic Network
(AERONET) provides ship-borne aerosol optical depth measurements from the Microtops
II sun photometers. These data provide an alternative to observations from islands as well
as establish validation points for satellite and aerosol transport models. Since 2004, these
instruments have been deployed periodically on ships of opportunity and research vessels
to monitor aerosol properties over the world ocean.

During the cruise, the marine aerosol layer observations were collected for the NASA MAN.
research effort. Observations were made by mission personnel (as time and weather
allowed) with a sun photometer instrument provided by the NASA MAN program.
Resulting data were delivered to the NASA MAN primary investigator, Dr. Alexander
Smirnov, by the expedition coordinator. All collected data were archived and are publicly
available at:

http://aeronet.gsfc.nasa.gov/new web/maritime aerosol network.html

Equipment resides on the ship and is stewarded by the Expedition Coordinator.

Appendix B: ROV Dive Summaries

To view and download the full Dive Summaries and the accompanying data for each dive
(Fig. 14), please visit: https://www.ncei.noaa.gov/waf/okeanos-rov-cruises/ex150412/
(Last accessed June 2020).
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Figure 14. A screenshot of the EX-15-04-L2 Dive Summaries overview page.
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Appendix C: Available Data and Products

PRODUCTS AVAILABLE
DURING A CRUISE:

A variety of data and products will be collected and/or developed aboard Okeanos Explorer (EX) and at shore-side Exploration Command Centers (ECCs) during the EX
2017 Field Season. Operational products and datasets will be made available to participants during and after the cruise, and can be accessed from several internet-
based tools. Below is a summary of products anticipated to be developed for operational uses, product descriptions and information on where to go to access these

Product

Description

Brief summary

Format

products during a cruise.

Developer

OPERATION

Developer
Location

Access
Location

Access
Level

backscatter data.
Water column
backscatter
where
appropriate and
on a limited basis.

Daily of today's Emails Science Ship Email Participants/Listserv
Science operations and Leads
Team Emails plans and
participation
info for next
two days.
Plan of the Plan of the day DOCX Operf‘a\tions Ship FTP site / Participants
Day detailing ship Officer Cruise Data
operations File Server
SITREPs Internal . DOCX, Expedition Ship FTP Site; OER staff
Document; Daily PDF . Email
Coordinator
status report
detailing EX
operations
Mapping
Selected full Participants
Raw EM302 resolution .all, .wed Mapping Ship/Shore FTP site /
Data bathymetry and team Cruise Data
bottom File Server
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EK60 Single FTP site /
Raw water .raw, .
Beam Data column data. Fledermaus Mapping Ship/Shore CF.UISG Data Participants
Where sd, Image team File Server
appropriate, a (Jjpesg,
processed level .TIFF)
2 image.
Sub:Bottom Raw data. Where .seg-y, .keb, FTF’ site /
Profiler Data appropriate, a .kea, Mapping Ship/Shore Cruise Data Participants
! GeoTIFF, team File Server
processed geo- .
referenced vertical
curtain.
Daily mapping GeoTIFF;
progress Site-specific or Flederma Mapping Ship FTP site / Participants
bathymetry cumulative daily us .sd; team Cruise Data
bathymetry Google File Server
Earth
.kmz,
ASCII text
file, Arc
Grid .asc
Multibeam Where FTP site /
backscatter | appropriate, site GeoTIFF, Mapping Ship Cruise Data Participants
data specific .sd, Tiff team File Server
backscatter data
(seafloor /
water column
backscatter as
needed)
Science Operations
Products
ROV Dive Planning form DOCX, Science & Ship i Participants
Planning Form | detailing desired PDF ROV Team S?:;?érz-irsz
ROV Ops including Data File
waypoints Server
Summary
ROV Dive detailing DOCX, Science & Ship FTP site / Participants
Summary completed ROV PDF ROV Team Cruise
Form dive, Data File
summarizing Server
observations,
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sample
collections and
including
summary maps
ROV File containing XYZ .csv table, ROV Team; Ship FTP site / Participants
Tracklines +T (1 minavg.) KML Script Cruise
data of the ROV Data File
during a dive. Server
Hypack KML ROV Team; Ship FTP site / Participants
Targets File containing the Script Cruise
targets dropped Data File
during a dive Server
i Scientific Expedition . . .
SeaScrl!oe observation log csv science Geo_gra.phlcall FT!D site / Participants
Annotation : . y Distributed | Cruise Data
Log noting fauna, partlc'|pants File Server
geology and other contribute;
observations from SeaScribe
an ROV dive server auto-
generates
Literally a group Expedition
Chat Log chat room with TXT, XLSX Science Geographicall | FTP site / Participants
UTC time-coded Participants y Distributed Cruise
and stz?mped contribute; Data File
observations that Automated Server
are saved and server
output as .txt
files, and as excel generates
files with
associated lat,
long, and depth
for each entry.
Datasets Raw oceanographic various Automated Ship FTP site / Participants
data, SCS, CTD, DO, process; STs Cruise
LSS, ORP, etc. Data File
Server
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CTD Rosette
Summary
Form

Summary detailing
completed ROV
dive, summarizing
observations,
sample collections
and including
summary maps

DOCX

Science Team

Ship

FTP site /
Cruise
Data File
Server

Participants

Video team

Ship

Participants,

Raw Video Video clips from ROV | .mov (H.264 FTP site / Web
Clips — Low dives, onboard at 1.5 MB at Cruise Data Coordi et d
Res cameras. 640x320) File Server oor |.na oran
Science
Participants
Frm'se OPTIQNAL: video ‘ - FTP site / .
Highlight highlighting OER .mov HR & Video Team Ship ) Public
. . Cruise Data
Video mission LR )
File Server
(Low Res
Only)
Daily . .
L Edited & Scored ) . FTP site / .
Highlight . . .mov HR & Video team Ship . Public
" video of best clips Cruise Data
Videos e o LR :
from a specific dive File Server
(one per dive) (Low Res
Only)
FTP site /
Custom Video OPTIONAL: One-off .mov HR & OER Program Shore Cruise Data Participants
Products products for the LR Personnel File Server
OER website and (Low Res
outreach Only);
(Timelapses, "Sea OceanExplor
Poke" video, etc) er website
Color .
iehlich HD Screengrabs; corrected id hi FTP site / .
';"g ight best 10-15 per dive; . Video team Ship Cruise Data Participants
magery Edited for sharing P8 File Server
online (Low Res
Only)
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expedition events

il frame grabs from id hi FTP site / o
Still Images underwater video JPG; TIFF Video team Ship Cruise Data Participants
which map to the File Server
video clips (Low Res
Only)
News Fiovides .more Online Various Various OceanExplor Participants/
. context or info on er .
Articles . Public
Website

Sampling

Daily output from

Dai .pdf le D i FTP si Partici
aily SODA that includes pd Sample Data Ship P site / articipants
Sample ] . Manager Cruise Data
information about .
Report File Server
every sample, lab
preparation, and
identifies associated
images and video
List of all samples
Daily List of . p. . . .
Samolin and associated video. Lxt Sample Data Ship FTP site / Participants
Asso:iategd This list is used to Manager Cruise Data
build the folders of in File Server
Images and o .
> situ video and stills.
Video
Output from the
database?
Images -
In situ images | Symbolic links that JPG via Vldeg.tear‘n; Ship FTP site / Participants
(via symlinks) | create a folder of all Symlinks Identification Cruise Data
. - of Images - .
images associated File Server
ith ticul Sample Data
with a particular Manager;
sample Symlinks-
Data
Manager
Symbolic links that Identification
Video of create a folder of all .mov via of videos - Ship FTP site / Participants
collection (via | videos associated Symlinks Sample Data Cruise Data
symlinks) with a particular Manager; File Server
sample Symlinks-
Data
Manager
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Lab images Images of samples RAW, IPG, Sample Data ship FTP site / Participants
. CR2 .
taken with a color Manager Cruise Data
pallet and sample File Server
label
. Sample Data FTP site /
. Images taken using M ) Cruise Dat o
Ml.croscope a Caltex LX- 100 JPG anager Ship Fr”lgsseen?e:l Participants
Images Series Digital
Microscope (when
applicable)
X Video taken using a Sa'\r::riz D;ta . CET::ISa{a o
Mlcr_oscope Caltex LX- 100 MP4 g Ship _UI Participants
video . L File Server
Series Digital
Microscope (when
applicable)
Tables located in
Records in the dive summar .docx Sample Data Ship FTP site / Participants
ROV Dive ¥ Manager Cruise Data
report that .
Summary includ File Server
Form Includes su.mmary (Once Final)
collection
information, field
ID, preparation,
and any relevant
notes about the
specimen
. Microsoft Access . ) . L
Final copy of database used Microsoft Sample Data Ship FTP site / Participants
cruise SODA duri i Access 2013 Manager Cruise Data
(database) uring s_amp ing database File Server
operations to (.accdb) (at
document the conclusion
metadata of each of the
biological or cruise)

geological sample
collected during a
dive
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Final Sampling
Table

Table of all samples
collected,
associated data,
preparations,
planned archival
locations, and
names of associated
imagery

Xls

Sample Data
Manager

Ship

FTP site /
Cruise Data
File Server
(at
conclusion
of the
cruise)

Participants

PRODUCTS AVAILABLE

AFTER A CRUISE

The following is a list and descriptions of quality assured products and data to be developed and made available after the cruise. Availability timing
depends on the level of processing required. All data and products listed below are available for direct access from the OER Digital Atlas / Data
Access tab. Documents, data and information are added to the Digital Atlas as they are processed and become available. If you cannot find the data
you are looking for, please submit a data request form for assistance from the OER data management team.

Product

Description

Developer

OPERATIONS

Developer
Location

Access

Location

Cruise Report Cruise re'p.ort DOCX, PDF Expeqltlon Shore OER Digital Participants
summarizing Coordinator Atlas; NCEI
the operations (with input
and results of from team
the cruise leads)
Initial Initial, first look Science,
Expedition ’ DOCX Expedition Ship Email Partners
at the results of .
Summary ] Coordinato
the cruise ;
- Summary of
Expedition o Engagement OceanExplore .
major initial PDF Shore . Public
Summary . Team r Website
expedition
findings
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Infographic

Summary of
expedition
statistics

PDF

Engagement
Team

Science
Operations

Products

Shore

OceanExplore
r Website

Public

ROV Dive
Summary Forms

Summary of dive
with operational
info, site
description and
overview of
observations

DOCX, PDF

ROV Team,
Science Lead

Ship

OER Digital
Atlas; NCEI

Participants

CTD Summary
Forms

Summary of CTD
cast results;
detail sample
collection

DOCX, PDF

Science Team

Ship and Shore

OER Digital
Atlas; NCEI

Participants

Water Column
Profile Data

Water Column
profiles of
sound velocity,
XBT, and CTD
data collected
for mapping.

.asvp, .txt,
.cnv

UNH (Mapping
Team)

Sampling

UNH, Ship

OER Digital
Atlas; NCEI

Public
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Microsoft Access
database used
during sampling
operations to
document the
metadata of
each biological
or geological
sample collected
during a dive

Microsoft
Access 2013
database
(.accdb)

Sample Data
Manager

Ship

OER Digital
Atlas; NCEI

Public

Final Sample
Summary Table

Table of all
samples
collected,
associated data,
preparations,
planned archival
locations, and
names of
associated
imagery

Xls

Sample Data
Manager

Ship

OER Digital Atlas;
NCEI

Public

Sample Layer in
Okeanos
Explorer Atlas

Geospatial layer
in the Okeanos
Explorer Digital
Atlas that
associates the
locations of
samples with
digital data
collected

Okeanos
Explorer Atlas
layer

OER Data
Manager

NCEI

Okeanos
Explorer Atlas;
NCEI

Public
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data, ROV dive
sites, CTD casts
and possibly
XBTs

Biologic Samples Biologic samples Specimen CAPSTONE University of Invertebrate Public
collected during Hawaii Zoolo
the cruise are Science Adviser; Collection
made available Smithsonian
through the
Smithsonian
Ocean Genome Biologic samples Specimen CAPSTONE University of Ocean Genome Public
Legacy Samples preserved for Hawaii Legacy Center
genetic analysis Science
for the Ocean Adviser; OGL
Genome Legacy at
Project collected Northeastern
during the cruise
are made
available through
the
Northeastern's
OGL Project.
Geologic samples . CAPSTONE . . .
Geologic " Specimen University of OSU Marine Public
Samples collected during Science Hawaii Geology
the cruise are Adviser, Repository
made available Oregon State
through the University
Smithsonian
Mapping
Expedition Standarq map PDF Mapping Team Ship OceanExplorer
Summary Map showing Website; OER
bathymetry Digital Atlas
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Excel sheet of

Mapping Excel UNH (Mapping UNH, Ship, OER Digital Public
Data metadata Spreadsheet team) Shore Atlas; NCEI
Processing describing (.xIsx)
Log mapping data
files information,
notes,
processing
checklist, and
QcC.
Level 0 UNH (Mapping OER Digital
EM302 Data | ReW uncleaned Raw EM302 team), ST UNH, Ship | Atlas; NCEI Public
multibeam multibeam files
sonar files. (-all, .wed)
Level 0 EK60 Raw EK60 split- R UNH (Mappin i OER Digital .
Data beam sonarf‘)iles. .bot, .idx, .raw T(eamr;p g UNH, Ship Atlas; I\?CEI Public
Level 0 Sub- Knudsen 3260 .sgy, .keb, .kea UNH, Ship Public
Bottom Sub- Bottom UNI_! OER
Profiler Data Profiler sonar (Mapping Digital
data. Team) Atlas;
NCEI
. .gsf to NCElI,
Level 1 Edited & cleaned gsf UNH (Mapping | UNH, Ship HDCS to Public
EM302 full resolution Team) NOAA OCS
Multibeam multibeam
Data bathymetry data
by line
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gridded data

Level 2 EM Cleaned and UNH (Mapping UNH, Ship OER Digital Public
302 gridded (ASCII .xyz), team) Atlas; NCEI
Multibeam bathymetry files | geotiff (tif/.tfw
Bathymetry at summary 25- or .tif),
and Bottom 100 meter Fledermaus
Backscatter resolution, objects (.sd),
Data backscatter Google Earth
mosaics (as (.kmz), ArcGIS
available) Grid (.asc),
backscatter
mosaic images
(.tif)
Level 2 Survey. coverage ArcGIS shapefile | UNH (Mapping UNH OER Digital Internal to
EM302 shapefile used to (.shp) team) Atlas; NCEI NOAA
Multibeam calculate square
Data km mapped and
Coverage to show EX
Polygons activities on the
IOCM SeaSketch
site.
Mapping Summa_ry of Doc and PDF Expedition UNH, Shore OER Digital Public
Data Report Mapping Mapping Lead Atlas; NCEI

operations and
accomplishments

Given a DOI # and
archived with
data.

Imagery
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Raw Video . . .mov (ProRes
Clips—Full | Videodlipsfrom | 55 15 145 Video team Ship By Request TBD
Res ROV dives, Mb @ 1920 x (use data
onboard cameras. 1080) request
form)
Highlight "Best of" JPG (with Web Coordinator Shore NCEI; OE Participants/
Images compilation of Excel Website Public
imagery from document
expedition (Ship containing
and Shore) captions,
credit &
additional
info)
All Expedition All video digital Ship Shore (ISC) | By request Public
Video streamed from (form)
the ship to shore Archives
will be captured
aboard the ship
and stewarded
by NOAA.
Public: Viewing,
Low resolution | Deck to deck Digital ONC/ OER ONC Web based searching
video at video, searchable portal Login protected:
SeaTube with annotations, Creating /editing

with associated
environmental
data

annotations
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Appendix D: PMNM Permit - Science

FMBIM S5 068
Ellion

PAPAHANAUMOKUAKEA ~— ———

Marine Mational Monument
JUL 01 2045
RESEARCH FERMIT
Permitter: Pormit Number: PMNM-2015-018
M. Kelbey Elliott Effective Dater July |, 2015
NOAA Office of Oceun Explomiion and Expiration Date: Fune 30, 2016

Reseanch
1315 East-West HWY, S5MC3 Room 10236
Silver Spring. MD 20910

Project Tidle: Bathymesric Mapping in Papahdnoumokuikes Morine National Monumene

This permit |s Lssue-d for activities in accordance with Proclumation 803 1 (Proclamation™)

tnblishi hi akufikea Monine National Monument (“Mooument™) under the
.Pmuqumcs F.u of 1906, 16 USC §§ 431433 “Antiguities Act”) snd implementing regulations
(S0CFR Part d04), All activities must be conducted in accordance with the Proclamation and
ibe regulations (misched). Mo sciivity prohibiied by the Proclamarion or 50 CFR Par d0d ks
allowed except as specified below. Chapier | 3-60.5, Hawnaii Administrative Rules remains in
elTect for proposed activithes in Stale waters.

Suhjec (o the terms and conditions of this permit, the National Oceapic and Almospheric
Adminisration (MOAA), the Stase of Hawali, and the ULS. Fish and Wikdlife Service
{enllectively, the Co-Trustees) hereby authorize the permitiee listed above to conduct research
activitles within the Monument. Al acrivities are 1o be conducted in accardance with this
permit, The permit application is incorporated into this permit and made o part hereof; provided,
hawever, that il there are any conflicts between the parmit application and the lerms and
conditions of this permit, the serms ond conditions of this pesmit shall be comtrolling,

PERMITTED ACTIVITY DESCRIPTIONS:
The following activities ane awthorized by this permil:

. The permities and sixty-one (61 ) Individusls from the fellowing list are suthordzed 10
enter Papoh@inaumokuiikea Marsine National Monumest (“PMMNM" or “Monumest™) and
conduct et vities usder this permit: one {1} Field Principal Investigator, Chrisiopher
Kelley; and sixty (60) research technicians: Brion Kennedy, Jobn McDonough, Jeremy
Potter, Elizabeih Lobecker, Derek Sowers, Lindsay McKenna, David Lovalva, Brian
Bringham, Brendan Reser, Jared Drewniak, Dandel Wagner, Michael Parke, Frank
Parrish, and 47 TEDs. Permitiee shall provide an updated Compliance Information Sheet
prior 1o each enory lnto che Monument.

MO ATzaiel K, laouye Bepiom) Cenier PRNM- 2113418
MOSMNMS! Pepablinaumnkufikes Murine Muional Moaumezni Ellimt
| R4S Wasp Blwd, Buildang | 76 Page | of 15

Hemuoluly, Hawai's 968 1R
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MMM HI5-DIR
Elnica

©. For clonal organisms ihat cannot be visually idemified or may represent a
mew peopraphic recond or new specied, lake shall be limited 10 no mone
than kalfl the clonal crganism vismally observed. IJP1|;| three (3) clonal
specimens of similar morphology can be taken, removed, or possessed if
an abandance sssessment of Lea (100 ar mone of such specimens is
ascerfained, cumulalive during the course of the colleciion eveni per
lacation.

9. Sharing rock samples collecied under Permited Activity # 8, with ibe following
resemrchers:

i. Michoel Garedn (moparcin® bawail.edu), University of Hawai's, Post
6170, Honolulu, HI 96822

ii. David Clogoe (clages @ mbari.org), Monterey Bay Aquarium Research
Insticawe, TP00 Sendholdt Rooad, Meds Landing, CA 95039

iii. James Hein (fhein @usgsorg), U.S. Geological Survey, 345 Middlefizld
Rowd. Menbo Park, CA 94025

v, Christopber Kelley (ckelley@huwaiiedu), University of Hawai®i, 1000
Pope Rd.. MEB 229, Horobuby, HT 26822

10, Sharing of biologicsl specimens collecied under Permitied Activity # 9, with the
Folbowing reseanchers:

. Chrisiopher Kelley (chslley@hawaii eda), University of Hawai'i, 1000
Pope Rd., M5B 229, Honobubu, HI 96522

i. Steve Caims (caims@ s, edu), Mationol Meseeum of Natwral History,
Smithsonian Institwtion, PO, Box 37002, MRC 163, Washingion, DC
20013702

Hally Bollick (holly @hishopmuseum.orgh, Bermice Passhi Bishop
Museum, 1525 Bemice Sireet, Honolulu, HI 96857

iv. Henry Reiswig (hmreiswig @ show co), University of Victoria, 3800
Finnery Road, Vicioria BC VAP 5CT Conada

v. Christopher Mah (beisingn®gmail.com), Mational Musissum af Matural
Higtory, Smithsanian Institution, PO, Box 37012, MRC |63, Washington,
DeC 20013-7012

11, The Monument Marsgement Board (MMB) may monitor sctivities under the parmit.
Any member of the MMB or their designee may, fora perinﬂ not ko exceed 45 hours,
verbally require the permitiee o temporrily modify or emposarily cease seivitkes
demtified n che permit if, in the opinion of the MMB member or their designes, sach

BOAADare] K. [nouye Regsosn] Cemer FMNRE 205018
EPSAONM S Popehisoemnkalkes Marine Netoasl Momsmeal Elliu
ER4S Wisp Blvd. Buikling 176 Page Jal 13

Hemolule. Hawai'i 96818
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FMBM-E015-01 8
Ellan

acthon s necessary o llmit effects on Manument resowrces beyond the intended scope of
the permit, 1o prolect governmesial equipment, ar lo ensure the safety of persomnel, Such
action will be followed ns soom a5 possible by MMB emergency consideration of the
temparary permil modiflication or temporry permil cessatian. If the MMB coscurs with
the temparary aclion taken by the MMB member or designee, the Co-Trstees may
amend the permit with the pecessory changes or withdrow (o, A decision by the Co-
Trusiees b amend the permmil or (o allow the activity to conlinee umchamged will incluce
the necessary findings that the activity and its effects safisfy Monwmen! permif issuance
criterin and do not Ask the safety of povernmental emplovees or demage fo povermmenial

equipmenl.

Mo funlber disturbance of the cubural or astural resources of tlhe Moaumeal is allowed

MO AADisaie] K. Inowre Rugsonal Coier PRIRRA-201 5018
RORDNMES Papshinsumokeiikes Mariss Netionad Morsmeal Bl
1F45 Wesp Blwd Bullding |6 Fegedoal I3

Honolule, Hawe:'| 6310
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PERMITTED ACTIVITY LOCATIONS:

Diher than entrance indo the Monument, the permitted activities listed shall take place within
marine areas grester than 250 meters depeh throwghost the Monument including the Midway
Atoll Special Management Ases and the followlag Special Preservition Areas

. Niboa Island

Mokumanamana {Mecker) 1sland
Fremch Frigase Shoals

CRardmer Pinnacles

Maro Resfl

Layssn Taland

Lixianski Islamd

Pearl and Hermes Atoll

Kaure Atnll

0 e =

GENERAL TERMS AND CONDITIOMS:

In nccordance with the Proclomation and applicable repulations, the permbied activicies Lsed
nbove are subject 1o the follewing peneral terms and cosdilions:

|, The permitiee must slgn and dase ths permiz on the appropriate line below. Once signed
and dated, the permlies must provide & sigeed ariginal copy to the Moaument official
identified below. The penmit becomes valid on the date the last signature is obiained and
shalil remain vakid untal ibe permél expleation date.

NOAADani=] K. Inouye Regional Cenier
NOSIONME! Popahinaumokudken Morine
Maticmal Moaument

1B45 Wasp Blvd., Bualding 176

Homaoislu, HI #6B18

2. This permit i meither ransferable nor mssignable and must be corrled by the permittes
whil® engaging in any activity suthorized by this permit. Al atber persons enlering the
Monument under the autharity of this permiil mas provide the name of the permittes or
the permic number o oy authorized enforcement of manngement persoanc] upon
FEGLeEL

3. This permit may oaly be modified by writen ansendiment approved by ibe Co-Trusless.
Modificilions 1 thix permil must be requested in the same manper as the m‘ij;irlnI request
was made, Any modifications requesied by the permittee, such & adding or changing
parsonne] 1o be covered by the permit or 1o change the activites that sre allowed, must be
made in wriling.

4. This pem:'l 5 subject 1 suSpension, modilbcation, man-renewal, or revocation [or
viakation af the Proclamation, implementing regulations, or any term or condition of the

MO ADaniel K [nouye Regiosal Cemer PN 205000
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permit. Any verbal notification of a violsthon from an suthorized Moaumesi
representilive may reduire immediole cessation of aclivities within the Monument. The
issunnce of a permit shall not constitute & vested or propeny right to receive additional or
furpee permits. This permit may, in the sole discretion of twe Co-Trustees, be renewed or
reissued. Hovwever, there is ne right 19 o renewald or re-issmance. Failure to fulfill permat
requiremenis may offect consideration of future permit npplicoiions

5. Permit ierms and condsiions shall be dreatsd @ severshle from all ofher terms and
condilions contained in this or any other ancillary permis. In the event that any peoviskon
of this permit |8 found of declared 1o be invalid or wnenfarceable, such invalidity or
unenforceability shall mot affect the validity or enforcesbility of the rq'n.xirriru terms or
conditions of this pemit

6. This permit does not relieve the permities of respansibility to comply with all federal,
state and |ocal laws end regulations, For o list of federal, state and local laws and
repulations, refer 1o aoched Papahfinoumokufikea Marine Mational Monument Laws and
Regulations document, Activities under this permit mny be conducted only afier any
other permts or suthorizations pecessary bo condisct the sctivities have been obioined,

7. The permitiee may be held liable for the octions of all persons entering the Mosument
under tbe outhority of this permac

8. All peesons entering the Monument under the authosiy of this permil are considensd
under 1b# supervisiona of the permuites and may be liable in additien bo the permiites for
any violation of this permid, the Proclamation and implementing repulutions in
conjunctlon with thes permic. The permities must ensure that all such persons have been
Fully miormesd of the permid terms and condilions poor o entry 1o ike Monument. Each
such persom must provide writben acknowledgment to ahe permities, prior 1o entry inlo the
Monwment, that lefshe bas received a copy of the permil, agnees b shide by 2l
applicahle kerms and conditions, and may be lighle for violations of the permit, The
permitiee shall maimiain all signed ocknowbedgments and subenit tbem with the summary
repart described in General Condition #22h. An acknowledgement Form is altached,

9. Monfication of entry ino the Meaument must be provided ag least T2 bowrs, bul no longes
than ome month, peior oo the entry dabe. Any wpdstes o the list of personnel must also be
provided af least 72 kours belone enlering the Monument. Motification of departure from
the Maonament mist be provided within £2 hours of leaving the Monamen:, Muoification
may be made via ¢-mail or telephone by contacting: E-mail:
nwhi.piifications Fnoaa.gov; Telephone: |-866-478-6944; ar 1-B08-395-6244, Np
piher methods of nodification will be considered volid

10. The permitiee and any person enlering the Monument ander the authority of this permit
shall, before entering the Monumeat, omend o culiural briefing or view desipgnaied
cultoral informationsl materials an Papah@nuumokuikes regarding the region’s cultural
significance and Native Hawadians spiritual and penealogical connection to the natural

RO AADsiv] K. Inouys Regiomal Cuneer PR -2 15008
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and culiural resources. Persons emering the Monament at Midway Atoll may satisly this
requinemenl uptn anmival.

1. All vessels {including tenders and dive boats), engines and unchor lines shall be free of
introduced species prior 1o eniry inta the Mapument. To emsune this, ol vessels, =ngines
amd anchor lines shall be inspecied for potemial introduced speches prior i departing the
[ust part befons enteclng the Monument, Mo later than 24 hours prior 1o engry, the
permitlee shall provide the Mooument Permit Coordinstor with o repart |1|'e|1||md by the
individual conducting the inspectlon that: a) sets forth when and where the nspecthon
oocurted, b) iemilies any mepoduced species observed, including where found; ¢}
summarizes effaris to remave any species observed, and d) cenifies ibe vessel as free of
all indrodusced spectes. The Monument Permit Coordinabar shall aeview the repoct and,
bosed on the review, may dalay the entry inbo the Mosument until all concems idenlified
by the Monument Permit Coardinator have beea nddressed,

12, All hazardous materials, bichazards and shasps. must be pre-npproved by the Co-
Trastess. For purposes of this permit, “hazardoas maoterial™ hos the same meaning as the
definition found at 49 CFR §105.5 {U.S. Department of Trangporiation). All hazondous
malerigls, hiohazards and gharps must be stored, wsed, ond disposed of acconding to
applicoble laws nnd Monument-approved protocols. The permditee or o desiprsted
individual entering the Mosument ander the authority of this permit must be properly
Irzined im the use and disposal of all such materials proposed, Proof of appropriote
training moy be required by the Co-Trastees. Mo such materdal may be belt in the
Monumenl alier the depariume of the permiltes unless it has been previcusly upp.rm:d by
Momument staff. lmmediasely ofter the project is complete the permitiee mast remove all
sach muerials from ibe Mosumenl. The permitiee will be responsible for all cosas
associnted with wse, storage, transport, raining, disposal, or HazMat response for these
malesinls,

I3, All equipment ar supplies brought into the Monumest. or structures of any kind buaiki in
the Mosument by ihe permines are the responsibility of ihe permitee. All materiols thal
are hrought 1o the Monument by the permittes must be remaved by the permtt=z excepl
as olberwise permisted, Any permanent stroctures, equipment. or supplies that require
maisenance, ore determimed o be unserviceoble, or are a safety hazard, must be
immedialely repaired or removed from the Mornument by the permitiee. No sinsctures,
equipment, or suppliss may be left in the Monumeni following ihe completion of the
project except as Hated kn the permit.

[4, IF Momumesit staff is presend at the fizld site, the parmirtes must meet with them before
beginning permitted activities. Even with a valid parmit, antborroed Monoment stalf may
jprohibit entry into any location(s) within the Mornument as they may deem appropriasie w
CORSErve OF Mannge resources, partboubarly In aneas where cummbsive impaces of
perenitted activities are concentrated.

15. In order 1o facilitate monitoeing and complinnee, any person entering the Monament
unider the authority of this permit, including assisiants and ship™s crew shall, upon reqoest

HOAADenied K, Incurs Regional Cenler PMEM-I0 S-01E
HOSNINME Papalinaumokulkes Merine Natioeal Monuscs Elln
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by aurharized Monument enforcement personnel, prompaly: a) allow secess 1o and
inspection of any vessel or facility used 1o camry oul permit activities; b) produce for
Inspection any sample, record, of document reloied w permis activites, inchuding dato,
logs, photas, and etker documentation oblained under, of required by, this permlt; and ¢)
allow imgpection on boand the vessel or at the Tr:n'ni'pu.-'s Fl'anEl of all organisms, parts
of organlsms, and other samples collected under this permit,

16 Bt is prohibited to possess of consume alcohol in the Hawaiion Islands Mational Weldlife
Refuge in accordamce with the refuge policy. Any violations will result in immedine
removal of the affender from the Monoment al the individual's own cost, Offenders may
nat be readmined to the Monument

17. All persors entering the Manument under the autherity of this penmil are responsibie for
the cost of removing themselves from the Mosument at the conclusion of the term of the
permil oF gpan revocilion or suspension af the permil. All such persons are also
responsible fior the cost of remaving themselves From the Monument in (he evenl of a
mecessary medical evacuation, emergency evecuation, including westhes, or for the cost
of any necessary search and rescie operation.

18. Excep as expresaly required by applcable law, the Co-Trustees are mot loble for ony
damages io equipment or injuries to the permiltee and persans eslering the Monument
under (e outhority of this permit. The permities and any person entering the Monument
undies the authority of this pesmil shall release, indemnify, and bold hormless the Motional
Dceanic and Aimospheric Administration, (he Department of Commerce, the L3, Fish
omd 'WiHdlife Service, the Depastment of the Imerioe, the United Siates Governmenl, the
Stale af Hawui'i, snd their respective employees asd agends acling within the scope of
their duties from and agains! any claims, demands, actions, liems, rights, submgaled or
conuribution inseresss, debis, lisbilites, judgments, cosis, and amomey’s fecs, arlsing oul
of, claimed oo accound of, ar in any manper predicated upen the issuancs of s permil or
the entry into or habsiation upon the Monwment of as the result of any action of the
permitiee or perdons paticipating in the activity authorized by this permin. 1n the event
that o gowernment employes, acling in his official capacity, is the permities, or is entering
the Monumens under the autboeity of this permit, them he shall be subject o all applicable
lederal and State laws that pertain to claims by or ogasst hon predicated upon the
issuance of ikis Pamu'l o entry inta ar habiiation upon the Bonums=nt.

19. Monament marsgers or their designees may verbally require the parmitiee g modily or
ceass activities non jdentifled in this permit if, in the opinicn of the monagsrs ar
designees, such sctbon |5 mecessary 1o lonin disurbance 10 or protect Mosumen
Tesniroes, (0 prabect governmen! squipment, or 10 ensure the safely of percoonel. Afer
providing such verbal insirections, the managers or designees will provide the permiiies
wih & written modification, suspersion o revocation v this permit at the earbiesa
practicable opportunity. The failure o follow verhal instructions or maodified penmit
ierms, o i0 cease sclivities apon suspension or revocation of this permit, may constituie
violstion of this permil, the Proclomation, the regulsthons, or otber applicable [aw,

HOAATaniel B Incuye Begional Cenicr PMNM-I0I5-018
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20. Diswrbance of any culuaral or historke propeny, Iscloding but ot lkmived 1o Mative
Hawaizan culiural sites, burkals, archaeodogical deposits, and WWIT stroctures and
featares, such as sione walls and mounds, stone uprights, bankers, batteries, comp sies,
maritime heritnge sites, hospitals, bousing areas, and radio bowerns; or the distubance ar
cfllection of amy histonc or cultoral materials and artifacts. including but not limited io
bottles, dishes, canridges, hospital maderials, corvings, humon remales, o Motive
Hawaikan boae or sione implements, found within the Monument, including the sake or
Irade in such items, s prohibited.

X

. All Maorument resources within the jurisdiction of the State of Hawai's are held in trust
urler the Hawai'i State Constitution, Amicle XTI, Sec, 1. The Swe of Hawai'i and the
Government of the Unbied Suates reserve ownership of costral, 85 the cise may be, of
Muosumenl rescarces, bath living and monliving, that may be taken or derived from those
fiuand in the Monumem.

¥, The permilies must satisfy the liowing rcpurlin; r:wilwnﬂlls:

a. Within thinty {30) days after the exparoiton date of this permit, the permitbee must
submit 2 summary report of activities conducted under this permit. The report shall
e submitied using the Monument permit report wesmplate, if applicable.

b. For permitted vessels, the permittee having outhority over the vessel must
mnimtain aod submdl 2 crdse log withio thiny (30) days afier the expiration date of
this permit. The Jog shall include bud is nes limited 10: description of cruise
sctlvithes, geopraphic locations of those activities, omchoring locagions, and small
bax dive bocations. The permities shall also maintain a daily vessel discharge log,
which must be submitted with the craise log

c. Annizal Repori. The comprebensive annuald report is o summary of oll activities
undertaken, including bt not limdeed toc dases of all arrivals ond departures from
islamds and arodls within the Moaumenl, names ol all persons invalved in permitted
activities, details of all specimens collectsd, handled. stc.. any other pertinent
Information, GPS locasons of all samples collected, ransects, ele, esulls of work to
date, copy of all detn collécted, and a proposed schedule of publication or production
of final work, The repart shall include o concise summary or absiract for use in
Monumeni reponis. Two bard copies and one ebectronde copy (Microsoft Word
prederred, but mot mqni:':dj, must he submitied 1o the Co-Trastees. The annual
repon is dwe by December 31 for eoch calendar year the permic wis in effect.
Subsequent aneual repors are requested each year until all data collecied undes
research permits are fully anal yzed or before o new permit is issued, whichewer
comes flrsL

d. For activithes on State lands or within Stute wasers. the permitiee musts submita

moaithly report oa the specified form.
MOA A Dasicl K. Inpwye Reglosal Comer PN 00 5-F | B
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& The permives may debriel the Co-Trusiees followling the completion of all
activities in the Monument coversd under this permit. The permitiee may scheduls
the debriefing wpon submitting the annuol report

. The permiltee must sabmit l'wo copies of any arlicle, pablication. or other product
creabed &5 o result of the information paired or work complesed ander this perms.
including malerials generated af any time in the future following expiration of this
permit,

& Any publicalions andfor reporis resulling from activities conducied under the
wathority of this permit must include the notatbon that the activity was conducted
undar permil namber PMNM-2015-018. This requirement does aot apply o
publications or reports produced by the news medin,

b Al required submissions (including plons, logs, repornts, ond publications) shall be
provided fo the Monument official ai the address indicated in General Condition #1,

23, All dnta scquired or created in conjunction with this p=r|11.'i1 will be suhmttzd with the
sumimary report, and annual report. Photographic and video materiol is considered data
Tlee permitbes relains ownership of any data, (iscluding but not limited w any
phaiographic or vidso maserial}, derivative analyses, or other work product, or ccher
copyrightoble works. hut the Federal Government snd the Scate of Hawal'i retaln a
lifetime, nonexchusive, worklaide, royally-free license 1o use the sme for govermment
purposes, including copying and redissemination, and making derivative works. The
parmities will recelve acknowledgment as 1o 8 ownership of 1be data in all fuluse wse,
This requirement does ot apply to data acquired or created by the news media,

24, Becanie phatographic ar vidieo maleral kst iz cresled for persomal ose (i, oo
specifically acquired or creased in conjunction with this permit) coubd uninenionally
callect dacs that is abso valusble for neanugement parpases, the Co-Trusiees reserve the
right 1o request copies of any such material and the permittes ngrees to provide a copy of
such maserial within a reasonable time. The Co-Trustees may use such materinl for
MEAngenenl purpases,

5. Any guestion of merprotsion of any lerm ar condithon of this permit willl be resolved by
the Co-Trusiees.

HOAATunil K. Inowye Regional Comer PRARE 20 5+ %
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SPECIAL TERMS AND CONDITIONS:

I, This permit is not to be used for nor does it nutharize the sale of collected organisms,
Uniier this permd, the anthonzed potivitbes must be for noncomimencial purposes mot
invalving the wie ar sale of any arganism, by-prodocts, or maotenials collecied within the
Monument for obtaining patent or imellectus! property rights,

-3

. The penmitiees may not convey, transfer, or distribute, in any fashion (incheding, but not
limbted 10, selfing, vrading, giving, or loaning) any cosad, live rock, or organlsm colleced
unifer this permil wilhoul the express wrillen permission of the Co-Truslees,

3, Tenders and small vessels musi be equipped with engines that mest EPA emissions
requlsements.

4, Refueling of tenders and all small vessels must be done at the suppont ship and oulside
the confines of lagoons or near-shore waters in the S1ate Marine Refuge.

5. Mo fishing is allowed in Stabe waders excepl as anthorized under Stale law for
subsistence, iraditional and customary practices by Mative Hawsilans

6, Odbservers shall monitor for the presence of Federally-listed martne species o1 all tines.

7. Unless specifically covered under a sepambe permit that allows activity in proximity to
maring protecied species, all mopplag will be postponed, meaniag the vessel would stop
whien whalee and ather prateeted specioe are within 400 meters of the chip, ond
magnetometer would be retrieved. Vessel will reswme mapping operations only afier the
undmal(s) depart the area.

8. Toensure the proteclion of Mosument resources, the permitbes must conduct all activities
In sccordamce with the following Monument Best Monsgement Froctices {(BMFPs) and
puidelines, as anached:

. Best Management Practices for Boat Oiperations and Diving Activities (BMP
#004)
b. Marine Wildlife Viewing Guidelines {BMP #0101

Wi AADsin] K. Inouye Regiomal Center PRANM- 30 501 B
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Your sigmaiune below, as permittes, (ndicotes that you socept and agree to comply with all terms
and conditions of this permit. This permil authorizes oaly those activities listed shove. This
permit becames valid on the dote when signed by the last Monument Official. Plesse note that
the expiration dae on tkis perosl wiil not be exiended by & delay in your signing below.

Kelly Elliot Dinte
MOAA Dffice of Ovesn Explocalion asd Research

Attachmends (5):

1.
2. PMNM Bubes and Regulstions
3,
3
5

Map of the Papahfinanmokisikea Marine Mationad Monumeent (PMMNM)

Permil Acknow ledgemenl Form

. Best Morapement Proctices for Boot Operations @nd Diving Activities (BMP 28004)
. Manne Wildlife Viswing Guidelines (BMP #8010}

MOAADarie] K. lnouve Regional Canier FRBL-I00 505
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TRABRA-2015-018.L
=
PAPAHANAUMOKUAKEA
Marine National Monument
—_————
Me. Kelley Eltion o
MNOAA Oifice of Oceun Explaration and Research ;
1315 Eust-Weess HW'Y, SSMC3 Raom 10936 UL 01 2015

Silver Spring, MD 20910

--_-_-'-_‘—‘—-—-_._

The Natzonal Oceanic and Atmospheric Adminisimtion (NOAA), the 1.5, Fish and Wildlife
Service (FW5), and the State of Hawaii (collectively, the Co-Tr 5) have approved the
issuance of permid number PRENB-2015-018 to canduct activities within Papshfinaumokuikes
Marine Natlonal Manument ("Mosument™} fiar research purposes, Aciivities &re to be conduciad
in accosdance will the pesmis applicatlon asd afl supporting materials submitted t the
Mosiment, and the rerms and ditionk of permit e FMEM 2015 OLE aitached,

Dear Ms. Elliatt:

Enclosed far your signatare is & permit sigrad by all Co-Trustess. This permit is not velid umil
your signahare page is recsived a this office. The original capy should be sipned and relismed tg
the: Monument office at the following address within 30 days of issuanes:

MNOAADamie] K. Inouye Repianal Center
NOS/ONMSPMNM/ATTN: Permit Coordinaiar
1545 Wasp Blvd., Bailding 176
Honolulw, HI 96818

You are required to carry a signed copy of the permit with you while condocting the permitied
activities. Your permit confains specific special conditions and reponisg requirements, Pleass
seview them closely and fully comgly with them while undesaking permitbed activities.

The Foint of Contact for questions conceming this permt and all assceisesd reparting
requirements i Fermits and Policy Speckalist, Justin Rivera af B0E-725-58%3) ar

Jastin. Rivera@noan.gav, Thank you for your continued cooperstion with NOAA, FWS, and the
Stae of Hawaii,

Ulee b
g @

Brrd of Land and Matura) Resources
Department of Land and Maiorl Resounces
Seate of Hawaii

HOAADamel K. Inssye Regioral Crmier Ml 20150181,
HCSAINMSS Popat bruliea Mesin Naconal b D¥iaw
1845 Wasp Bivd. Buiklisg 176 Foge | ef 3
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Q‘nﬁm}' Sibeplitz Tale
Refuge and Mosumant Supervisor
Hawaiian and Pacific Islands Mational Wildlife Refuge Compilex
Dizpartment of the Interior
1.5, Fish and W lidilfe Servics
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PAPAHANAUMOKUAKEA
Marine Mational Monument L o1 200
CONSERVATION AND MANAGEMENT FERMIT o
_-_‘_-_-_-—|

Permitiee: Permil Number: PMMNM-2015-025
COR Mark Wetzler Effective Date: July 1, 2015
NCAA Ship OKEANCOS EXFLORER Expiration Date: Jups 30, 2006
1847 Ramger Loop

Honolubu, HI 968 18

Projeet Title: Support for Permitsed Activities Aboand NOAA Ship OKEANOS EXPLORER

Thus peremet i Bsued for activilies in accordance with Proclamation 8031 ("Proclamation™)
estnblishing Papahdnaumokuskea Marine Natlonal Mosument ("Monumenst™) under the
Anliguities At of 1906, 16 USC §§ 431-433 (" Antiquities Act™) and implementing regulations
(50 CFR. Part 40:4). All scuvicles must be conducred in accordancs with the Proclomation and
the regulations (attached). Mo activity prohibited by the Proclamation or 30 CFR Pan 404 is
allowed except as specifoad bedow, Chapler 13-60.5, Hawaii Administrative Eales remains in
effect for proposed activities in State wabers,

Subject to the terms and conditions of thes peemdr, the Natonal Oceanie and Atmospheric
Administrubion (NOAA), the State of Hawaii, and the U5, Fish and Wildlifs Service
{collectively, the Co-Trusteesh herehy authorize the permitiee lised above Lo conduct
conservation and manngement activities within the Monument. Al activites are o be conducied
im accordance with this permut. The permit application is incorparated into this permit and made
a past hereof; provided, howewer, that if there are any conflicts berwesn the pernlt applicaiion
and the terms and conditions of this permit, the lerms and conditions of this pc:n'nil shall be
controlling.

FPERMITTED ACTIVITY DESCRIFTIONS:
The following sctivities are aathorized by this permdl:

1. The permities and twenty-five {25) individoals from the folbowing lis are amborized o
enter Papahfnsumokuikes Marine Mational Monament (“PMMNM" or “Monument™ ond
conduct activities umder this permit One (1) Executive Officer, One (1) Operations
OlTicer, Ome (1) Navigation Officer, One (1) Third Mabe, One (1) Environmental
Compliance Officer, One (1) Augmesting Officer, One (1) Medical Officer, One (1)
Chief Marine Engineer, One {1} 1* Assistant Enginesr, One {13 2™ Assistant Engineer,
Cne {1} Engine Utilinyman, Three {3} General Vessel Assistants, One (1) Chief
Boatswain, One (1) Boatswain Group Leader, Three (3) Able Bodied Seamen, One (1)

HOAADasiel K. loouye Regiomal Ceater FPRANM- 2015025
MOESONMES Papahlnaumokuikes Mariae Mucnsl Meaumen Wetzlur
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Chief Stewnrd, O {1} Chief Cook, One (1) Second Cooak, One {13 Survey Technician,
Ume (1) Electronics Technician, and One (1) Rotating Electronics Technician, Permities
shiall provide an updated Compliance Information Sheet prior o each entry inéo the
Monuwment.

2 Entering of NOAA Ship OKEANOS EXPLORER into the Monument for the purposs of
supporting separaiely permitied activitbes.

1. Opesating the following shipboard instruments to support research sctivites authorted
urder permit no. PMMNM-2015-018,

n, Multi-beam echo soonder {Kongsberg EM 302) for the purposs of vhtaining sea
foor topogruphy data

b, Spla-beam sonar {Kongsherg EK 60) for the purpose of detecting biological ond
gaseous tarpets in the waler column.

¢, Sub-botiam profiler sonar (Knodsen Chirp 32600 for the purposs of interpreting
sub-seafloor geology.

d Ulra shor bassline acoustic system (Tracklmk TL 10000 Maj,
e, One Conductivity-Temperature-Depeh (CTOH irstrumsens .

4. Assisting i deploymients of the Deep Discoverer Remode Operted Vehicle (ROV),
ROV operations separately perminied under permit no. PMNM-2015-018.

5. Diecharging gray waser owside of all Special Preservation Arens and the Midway Aroll
Special Management Area Gray water is defined as incloding drainage from dishwasher,
shower, laundry, bath and washbasin drains.

6, Swimming. sacekeling and SCUBA diving necessary for vessel maintenance,
pmoficiency, emergency operations, and non-recreathonal suppon of vessel sctivities.

7. The Momument Monagement Board (MMB) may monitor sctivities under the permit.
Any member of the MME or thedr designes may, Tor o perod not to exceed 48 boars,
veshally require the permittes 1o temporanily madify or mporanly cease activilies
Ideneified in the permit if, in the opinion of the MMB member or their designes, such
action is necessary 1o limit effects on Monument resousces beyond the intededed scope of
ihe permil, o protect governmental squipment, or to ensure the safety of personnel, Soch
action will be followed as soon as possible by MMB emergeney consideration of the
tecnporary permil modification or emparary permit cessation, IF the ¥%B concurs with
the temporary action taken by the MMB member ar designes, the Co-Trustees may
amend the permit with the necessary changes or withdrow it. A decision by the Co-
Trustees o amend the permit or 1o allow the aclivity o coatifee unchanged will inclisde
the necessary findings that the activity and its effects saticfy Momument peemit sssance

NOAADanicd K. Inouye Regional Cenier PMNM-101 5025
WOSAONM S Papshdraumecduskng Merine Maional Monomem Weirkr
TE4S Wasp Blvd. Builiding 176 Fage 2ol 14
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criterin and do not risk the safety of povemmmental emplovess or damage 1o govemmental
eimpinend

Mo fusther distarbance of the cultural or natural resources of the Monument is allowed,
PERMITTED ACTIVITY LOCATIONS:

Ocher than aniramce into the Monument, the permitted activities lissed shall take place within
miarine areas greater than 250 meters depth throughout the Monament including the Midway
Aol Special Masagement Area and the following Special Pressrvation Aress:

. Niboa kslond

Mokumanamana (Mecker) Islund
. French Frigate Shoals

Gardmer Pinnacles

Maro Reef

Laysan [sland

Lisianaki [xdand

Pearl and Hermes Aroll

Fure Aloll

R R

GENERAL TERMS AND CONDITIONS:

In accordance with the Proclamation and applicable repulations, the permitted activities lisbed
above are subject o the fallowing general terms and conditions;

1. The permitbee must sign and dute this permit on the spprogriste line below. Onee signed
and dated, the permittoe must provide  signed original copy 1 the Monument official
identified below, The permit becomes valid on the date the st signature is oliaimed 2nd
shall remadn valsd unbl the permil expiration dale

MOAADEns] K. Inouye Regional Center
MOS/ONMSS Papahfinaumokufikes Marine
Mational Monumen

1845 Wasp Blvd,, Building 176

Honoliels, HE %6815

2. This permil s neither imnsferahle nor assignable and st be carried by the permittee
while engaging in any activiey suthorized by tus permin. All other persons enlering the
elanument under the authority of this permit must provide the name of the permitee ar
the permit sumber to any authorlzed enforcement of manageme personeel upon
TS,

3. This permit may only be modified by writies amendment approved by the Co-Trusiees.
Modifscatioms e this permit must be requested in the same manner as the original request

HOAATmniel K. Inovye Regionsd Canter FMMM-201 5035
HOSMMNMSS PapahbnwermokuNera Marmo Natioeal Mommess Warrker
1343 Wisp Bivid. Bullding 178 Fage 3af 14

Honoluln Hewai'| 36818
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was made. Any modifications requested by the permittee, such as adding or changing
personeel 10 be coverad by the permil or 1o change the activities that are allowed, must be
musde in writing

4. This permit is subject to suspensbon, modilication, noa-rengwal, ar revocation for
viedation of the Proclamation, implementing regulations, or any term of conditlon of tbe
permil. Aoy verbal notification of a vielaton from an suthorized Monument
representative may require immediate cessation of sctivities within the Moswment. The
issuance of & permit shall not canstitute a vesied or property right to receive additional or
fuature permats. This permit may, in the scle disceetion of the Co-Trustess, be renewed or
redssued. However, there 15 no right 10 a renewal or re-issuance. Failare o fulfill pn'm.ir
requirements may affect consideration of future permit applications.

3, Permit terms and conditions shall be tested a8 severable from all other lesms and
condilims contained in this or any other ancillary permit. In ihe event that any provision
of ihis p:.-rrnil 15 found or declared po be mvalid ar unenforcesble, such mvakidity or
unenforceshility shall not affect the validity or enforcenbility of the remabning terms or
conditeons of this permit

6. Thas permit does ot relieve the permitiee of responsibility to comply with all federal,
stace and local laws and repulations. For a lkst of federal, stae and local laws and
regulations, reler b sitached PapahSnsumokuiken Marine Mational Monumend Laws and
Regulations document.  Activities under this permit may be conducied anly after ony
wdber permils or auwthorizations necessary (o conduct the sciivites have been obtoined.

7. The permitiee may be held liable for the actions of all pessons endering the Monument
unider the autharity of this permal

8. All persons entering the Monument under the aathorisy of this permit are considered
under the supervision of the permiitee and may be Habbe in addition 1o the permitiee for
any violalion of this permit, the Proclamation and implementing regulstions in
conjunction with this permde. The permities must endure that all such persons have heen
Fully informed of the permit ierms and conditions prior to entry into the Monament. Each
such person must provide writlen acknewbsdgment 1o the permitiee, prics b entry into the
Monumend, that he/she has received a copy of the permit, agrees o abdde by all
applicable vermes &nd conditions, and may be liable for violations of the permit. The
permittes shall maintain all signed acknowledgments and subadt theen with the summary
repart described in Genera! Condition #2010, An acknowledgement form is anached

4. Maotificaison of eatry into the Monwment mast be provided a2 beass 72 hours, bat no longer
than cme manth, prios 1o the entry date. Any updates o the list of pessonnel must also be
provided st beast 72 bours before entering the Manument, Motification of depantare from
the Morument must be provided within 12 boars of leaving the Moonument. Molification
may be made via e-mail or elephane by contacting: E-mnil:

WOAATanied K. Ieouye Begeonal Cenier FMBM-T015-025
MOSNINME Papatdraumakuiibes Marine Maiional Monumeni Werrker
1E43 Wasp Blvd. Beilding | 76 Prgo d of 14

Honolulu, Howai's S81%
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nwhi.notificaions @ noaa. pov; Telephone: 1-B66-4TH-6944; or 1-508.395-6944. No
ather methods of notification will be considered valid,

10 The parmittee and any person entering the Monament ondes the sothoriay of this permis
shall, before enterng the Masument, attend a cultural hrefing or view desipnated
culiiural informational materials on PapahGnaumokudkes regarding the regroa’s cultural
5.ig_ni]'n:ur|c|: anid Mative Hawaiinns® spiritunl and genenlogical connection ta the manaral
and cultural resources. Persons entering the Monumend an Midway Atoll may satisfy this
requiresend wpon arrival,

11 Al vessels {including tenders and dive boals). engines and anchor lines shall be free of
introduced species prior to entry nbo the Monument. To ensure this, all vessels, engines
ancl anchor lines shall be inspected for potential introdoced species prior to departing the
last port befose entering the Monement. Mo later than 24 hours prios io emiry, the
permittes: shall provide the Monument Permit Coordinobor with a report prepared by the
individual conducting the inspection thal: 1) sets forth when and whers the inspection
occurred; b) identifies any introdoced species observed, including where found: ¢}
summarizes efons to remove any species chsarved; and d) centifies the vesssl as fiee of
all inrodueed species. The Monument Permit Coardimator shall review the report and,
hased on the review, may deloy the eniry into the Moaument anil all concerns Identified
by the Menument Permidt Coordinaror have been addnessed

12, All hazsrdous materisls, bichazards and sharps, mast be pre-approved by the Co-
Trussees, For purposes of this permdr, “hazardous material” has the same meandng 2 the
defimtion foand ag 4% CFR § 105.5 (U5, Department of Transporiation). All hazardous
miterials, biohazards and sharps must be stored, wsed, and dispesed of sccording to
applicable laws and Monument-approved prosocols. The permittes or o designated
individual entering the Monament usder the aathority «f this permit must be properly
trained in the nse and disposal of all such materinls proposed. Proof of approgriate
tramnang may be le’ql.'lil:lsd by the Co-Trustees. Mo soch material may be befi in the
Monument after the departure of the permitbes unless it has been previously approved by
Moaument staff. Immedialely after the project is complete the permittes must remove all
such materials from the Monument. The permities will be responsible for all costs
associaled with use, storage, tansport, taining, disposal, or HazMat response for these
maierials.

13, All equipment or sapplics brooght intoe the Monument, or structures of any kind built in
the Monument by the permittes are the responsibility of the permites. All materials that
ang I.'um-uglu v il B omaenent by the permidties muost be removed by the pr.rrni.'fnu except
as otherwise permitted. Any permanent stnactares, cquipment, of supplies thatl reguire
miintenance, e delermined o be unserviceshle, or are a safety hazard, must be
immediately repaired or removed from the Moauwment by the permiltes. No struchares,
equipment, ar supplies may he left in the Monament following the completion of the
project except as lsied in the permir.

MOAADan el K. Incuye Regosal Cenier FAMIM- 2015025
WOSIINME Pepobdnaumobslikezs Marine Muicnsl Menumeni Wetrler
1545 Wasp Blwd, Bealding | 76 Page § of 14
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14, If Monument staff is present at the field site, the permittes mvst mest with them befone
bepinming permitied activities. Even with a valid permit, anborized Monoment staff may
prohihit entry into any location(s) within the Monumen: as they may deem appropriste lo
CONSEVE Of manage resources, partscularly in areas where cumuliative impacis of
permitted activities are concentrated

15. In order 1o facilitate manitonng and conpliance, any person enlering the Momumeni
undes the anthonky of this permit, including assistamts ond ship®s crew shall, upon request
by authorized Monamenst enforcement personnel, pramptly: a) allow access to and
inspection of any vessel or facility ueed o carmy out permit activities; b) produce for
Inspection any sample, record, oo document related 1o permitl activilies, including data,
logs, phatos, and other documentation obtnined under, of requaired by, this permie and e)
allow inapeciyan on baard e vessel ar at the permitee’s premises of oll urpmi.srns,pun:s
of organisms, and other snmples collected under this permir,

16, It is prohibited to possess of conswme abeohol in the Hawalian lslands Mational Wildlife
Reluge in accordance with the refuge policy. Any viclations will result in immedisie
removal of the offender from the Modument al the indavidual's cwn cost, Offenders may
not be readmitted to the Monument

17. All persons entering the Monument under the authority of this permit are responsible for
b cosl of removing themselves from the Monument of the conclusion of the term of the
permit or upon revocation or suspension of the permic All such persons are alio
resparsible for the cost of mmoving themselves from the Monument in the svent of o
necessary medical evacuation, emespency evacuation, including wealher, or For the cost
of any necessary search and rescue opertion

18, Except as expressly required by applicable law, the Co-Trostees are not lkable for any
darmages o eguipdtent or injuries to the permittes and persons entering the Monumend
urder the authodty of this permit. The permitiee and any person entering the Monument
urler the authosily of this permit shall release, indemnify, and hold harmless the Mational
Ceeanic and Atmospheric Administration, the Department of Cornmesce, the L5, Fish
and Wildlife Service, the Department of the Interior, the United States Government, the
Stute of Hawai“L and their nespective eenplovees and apenls acting within the scope of
thexir duties from and against any claims, demands, actions, liens, rights, subrogated or
comribubon inerests, debis, labdbnes, Judgments, costs, and aliomey's fees, arising out
of, claimed on account of, or in any manper predicaced upen the ssuance of this peemit or
hex antry ind or habitstson apon the Monument or as the resalt of any action of the
permittes or persons participating in the activity aulbhorized by this penmit. In the event
that a govemmenl employee, acting in his official :u.pa:'ﬂ'_l.'. s the PEMISE, OF is eMERNE
the Monument under the authority of thds permin, then he shall be subpect 1o all applicable
federal and State bows that pertzin to claims by or xgainst him predicated upon the
issuance of this permit of eniry into of habitation upan the Momument,

MOAADasiol K. bouye Regional Cenier PMMM-201 5-005
MNOSEINMS! Papabdnaumokedkes Marine Manoaal Moaumesc Tetelir
1R45 Wisp Blwl, Ruslding |76 Page & of 14

Hosobeli, Haval's 968 |1B
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19 Monument managers or their designees may verbally require the permittee to0 modify or
cease activities nod identified in this permit if, In he opialon of the managers or
desagrees, such action is necessary to limal disturhance to or profect Marument
TE50UICEE, b profect government aquipment, o 10 ensure the safety of personnel. Aller
providing such verial instructions, the managers or designess will provide the permites
with & writien modification, suspendion of revocation Lo this permil sl the eardiest
practicable opportunity. The Failure to follow verbal instnactions or modified permin
lernas, of (0 Cease acliviles upon suspension or revocation of this permit, may constitute &
vinlation of this permit, the Proclamation. the regulations, o other applicable Law,

20, Disturbance of any cultural or histore property, including bt nor lkmited 1o Native
Hawatian cultural sites, burials, archasological deposits, and WWIT seructares and
fentures, such as stone walls and mounds, stone uprights, bunkers, balteries, camp siles,
maritie benitage sites, hospilals, housing arsas, and radio towers; or the disturbance or
collection of any historic or caltural materials and artifzets, imeluding but not limited 1o
baltles, dishes, curtridges, hospital materinls, carvings; human remaing, or Mative
Hawniian bone or stone: implements, found within the Monument, including the sale or
trade in such items, is pmohibited

21. All Monument resources within the jurisdiction of the State of Hawai ‘i are beld in st
under the Hawai'i State Constitution, Article X1, Sec, |. The Stage of Hawai'i and the
Governmend of the United Stanes reserve ownerslip of control, & the case may be, of
Monument resources, both living and nonliving, thot may be taken or derived from thosa
found in the Monument

22, The peemimoze must satisfy the fellowing reporting reguinements:

4. Withen thirty {30 days afier the expiration date of this permit, the permictes must
submit & summary report of activithes condweted under this permit. The report shall
be suhmilted using the Monument permit report lemplate, I applicable.

b. For permitted vessels, the permities having autharity over the vessel must
malnigin and sybmit a crulze bog within thirty (340) days after the expiration date of
this permit, The log shall include but is not limited to: descriptioa of cruise
sctivaties, geographse kecations of those activithes, anchoring lacations, and small
boat dive locations, The permittes shall also maintain & daily vessel discharge log,
which must be submuited with the cruiss hg.

c. Annaal Report, The comprehensive annaal report is & summary of all sctivities
undertaken, including but not hmeted to: dates of all arrivals and depastures from
islamds nnd atolls within the Monument, names of all persons involved in permined
sctivities, degails of all specimens collected, lsandled, eic., any ather pertinent
information, GPS locations of all samples collected, transects, eic., resuls of work 19
date, copy ol all data collected, and o proposed schedule of publication or production
of final work, The repomn shall inclode a concise sumnssry ar abstract for nee in

MWOAA el K Inoupe Regsnml Cesier PMINM-201 5025
HOSDMM S Papahinsumalalikes Markse Matiosal Mossmest Waizler
1845 Weesp Bhd. Building 176 Pape Tl |4

Huoralube, Hawai i 96318
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Monaument reponts. Two hard copies ard one electronic copy (Microseft Ward
preferned, bt not required), miust be submaed (o the Co-Trustees. The annmal
repart is due by December 31 for ench colendar year the permic was in effect,
Subsequent annual repors are requested each year until all dats collected under
resenrch permits are fully anal yzed or before o new permit is issoed, wibchever
comis firsl.

d. For sctivities on Stae lands or within State walers, the permittes must submit o
meonthly repont on the specified form.

e. The permities may debrief the Co-Trosiees following e completion of all
activities in the Monumens covered under this permit. The permitiee may schedole
the debriefing upon submdning the anaual reporn.

{. The pennittes must submil two copies of any article, publication, or other product
created as A result of the information gained or work completed under this perml,
sncludimg materials generated ol any time in the future following expimtion of this
permit

g Any publications andior reparts resulting lrom sclivities conducted ander the
authority of this permit must include the nodation that the activity wes conducted
under permit number PRANM-2015-025. This requirement does not npply 1o
publications or repors produced by the news media,

b, All required submissions (including plans, logs, reports, and publications) shall be
provided 1o the Monument official af the address indicated in General Condition £,

13. -All data acquined or crezted in conjunction with this permit will be submimed with the
sumenary repoet, &nd annual repost. Photographic and video material is considered data.
The permittes retains ownership of any dai., (including bat ot limited 1o any
pi'll:mgl:apl:lt ar Video material ), derivalive snalyses, ar other work 'pmd.!.u;t. or other
copyrightahle works, but the Federal Government and the State of Hawai'i retain a
lifetime, nor-exclisive, warldwide, rovalty-free licemss 1o use the snme for government
parposes, inchiding copying and redissemination, and making derivative works, The
permitiee will receive acknowledgment us bo ils ownership of the data in all fwture use.
This requirement does mor apply 1o data scquired or created by the news media.

4. Bocause photographic or video material that is ereatesd for personal wse (ie., not
specifically acquired or creased in conjunction with this permit} could wnintestsonally
ollect data that s also valuable for management purposes, the Co-Tnestees reserve the
right to request copies of any such material and the permities agrees w0 provede a copy of
auch maberial within a reasonable ime. The Co-Trustess may use such material for

MANZEEMEN| Parpasss.

ROAATRnikl K. Inouye Eegional Cenier PMNM-I00 5015
WOSTINM S PapshBranmokufites Marine Mabonal Moaumest Weteler
1245 Wi BIvd. Buibding |75 Page 3 of 14

Honolulu, Hewed'| YHETE
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25, Any question of inserpretation of any term or condition of this permit wall be resolved by
the Co-Trasees,

KOAATanid K. [mouye Regional Ceaier TRENB- 200 5025
ROSMNME Papabdraumakwkes Marine Mavional Moaumeni Weacler
B4 Wasp Blvd. Beilding 176 Page: ¥ of 14

Honolulu, Hisn'i 96818

109



Ocean Exploration
and Research

PMIMM-201 5025
Wetdler

SPECIAL TERMS AND CONDITIOMNS:

(&3

Tenders and small vessels must be sguipped with engises that meet EPA emissons

| uirenenis

Refueling of tenders and 2l small vessels must be done at the support ship and outside
the confines of lugoons or near-shore waters in the State Marine Refuge.

. Mo fishing is allowed in Stale waters except as authorized under Siace low for

subslstence, traditional and customary practices by Native Haowaitans,

. To prevent introduction ol disease or the anintended trunspont of live organisms, the

permitiee mast comply with the disease and transpart protocols stisched o this permit.

. Dibservers shall monitor for the presence of Federally-listed marine species an all times.

. Unless specifically covered under a separate permit that allows activity in proximity 1o

marine protected specles, all mapping sciivitles will be posiponed, meaning the vessel
woabd stop when whales and other pratected species are within 400 metess of the ship.
Wiessel will nesume mapping operations only after the anirnad(s} depart the anea.

. T ensure the protection of Monomest resounoss, e perfaties must condact afl activities

in socordance with the following Monument Best Manapement Practices (BMPs} and
gusdelines, as strached:

&, Best Management Practices for Boar Operations and Diving Activities (BMP
WO

b. Best Practices for Mimdmizing the bnpact of Artificial Light on Sea Turiles (BMP

L

Marine Wildlife Yiewing Guidelines (BMP 8010}

d. Disease and Introduced Species Prevention Protocol for Permitted Activities in
the: Marine Emvircnment {PMMM BMP #0113

n

NOAATaniel K. Inouve Begiceal Center PVNM-2015025
KOSNINME! Papehfirmumakufikes Menine Mebonal Moaumeni Welzler
1845 Wagp Blvd. Bulbfing 175 Page 10c£ 14
Heaolilu, Hawm's WEH1E
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Your signatuse below, as permittes, indicates that you acoept and agree (o comply with all ssmms
and conditions of this permit. This permit authorizes only those sctivities listed above. Thas
permial becomes valid on the date when signed by the last Monument Official. Please noe that
the expiration date on this permit will not be extended by a deday in your signing below.

Lt . infr2En 0 7ifis
CDHR Mark Wetzler Date
Commanding Oficer
MOAA Ship OKEANOS EXPFLORER

Adtachments (Tr:

1. Map of the Papahinsumokuiken Marine Mational Monument (PMNM)

1 PMMM Bules and Regulations
. Permit Acknowledgement Form
Best Management Practces for Boal Operations and Diving Activitses |BMP #004)
Best Practices for Minimizing the Impact of Aniflcial Light on Sea Tustles {BMP #009)
Murine Wildlife Viewing Guidelines (AMP #0110
Disease and Introduced Speches Prevention Protocel for Pesmined Activities in the
Marine Environment {PRMNM BMP & 001100

A

BAATmie] K Inomye Regional Cemer PrINM-101 5025
MOSHHMSE! Pupahinsusokuikea Marine Maiional Mooumeat Wekeler
1H4S Wasp Blwl, Building 176 Prege [1 ol 14

Hosolisly, Hawai®i PERIA
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SMMC’L—-F

Chairperson

Buml ul’ Lam ame] Hawra) Resourceg
Department of Land and Matural Resources
Suate of Hawaij

ROAADankel K fso omal Canler
e A P30
1845 Wasp Bivd. Bailding 176 Page 12.0f 14

Henslulu, Hawai'y 36818
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-ffﬂ-q Stieglit Dhate
Fefuge and Monument Superviser
Huwaiian & Pacific lslands Mational Wildlife Refuge
Complex
Depariment of the Interior
L1.8. Fish and Wildlife Service
MNOAADaniel K. [nouye Regional Center 2R R TE N RS
MOSONMS/ PapehBsnomokulkea Marine Nationsd Monument Weizler
IS Wasp Bivd Building 176 Fape |3af 14

Homolulu, Hawai'i 9REIR
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‘aﬁd!‘ﬂ;'t._-l:-’ [ T
?;mmf:lg:n: Date fﬁ ‘Q‘\

pabdEnaumokuikes M Maticnsl Monument 3 %-l '
Deparment of Commerce "hm_-;.!
National Oicennic and Atmospheric Adminisiration

BOA ATzl B Inouye Ragioaal Center FMNM-2015-025
BOEADNMES Papabinsumoksiin s Merine Mabonal Mooumest: Wicizher
LBES Wasp Blwd. Building 176 Pags 14 of 14

EHoncdulu, Hawal®i 95318
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Appendix F: NEPA Categorical Exclusion Letter

Although the proposed action will occur within a geographic area with unique characteristics,
i.e., sensitive ecosystems and historic/cultural resources, it has been determined that the initial
discovery and characterization undertaken by this project will not pose the possibility of
significant impact and, hence, do not warrant preparation of an EA or EIS, as prescribed in NAO
216.6 Section 5.05¢. Arguably, such natural and cultural resources need to be clearly identified,
inventoried and assessed in order for managers to effectively manage and protect them. This
work supports NOAA and the Co-Trustees of PMNM’s responsibility to preserve and manage
natural and historic resources within PMNM as stipulated under Proclamation 8031.

Effects of the Project

As expected for ocean research with limited duration or presence in the marine environment, this
project will not have the potential for significant impacts. Knowledgeable experts who are aware of
the sensitivities of the marine environment will conduct the at-sea portions of this project. The
potential gains or beneficial effects of the project seem to outweigh any potential adverse effects.
This expedition will provide baseline characterization of poorly understood deep water habitats,
including within marine protected areas, contained within the U.S. Exclusive Economic Zone
(EEZ). This work will provide essential information for further research, exploration, and
conservation of marine habitats within the Monument(s).

As defined in Sections 5.05 and 6.03.¢.3 (a) of NAO 216-6, this is a research project of limited
size or magnitude and will not result in individually or cumulatively significant impacts on the
quality of the human environment. Specifically, this research cruise would have only short-term
effects with the principle goals of natural resource inventories and environmental monitoring
over a wide geographic area. Furthermore, this action would not be subject to any of the
exceptions for categorical exclusion provided at NAO 216-6 section 5.05¢. As such, this project
is categorically excluded from the need to prepare a NEPA environmental assessment.

Signed: \)@- )<-HV\—"='-3\ o e Date: <JTout-23- 2015
John McDonough, Actitg Director
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Appendix G: ESA Section 7 Letter of Concurrence

MATIOMAL MARIANE FISHERIES SERVICE
EBcic |sands Regonsl Ofoe
£845 Wasp Bhal, Bldg 176
Mancius, Hassl 56018
(BOAY 7ES-S000 « Fae: (B0} 725-5315

JUL 07 2bia

==

D, Joha I. McDoasugh

Diepanty Dlirescior

Mational Oeasne and Atmesphenc Adminstrtion
Oiffice of Ocean Exploration and Research

Silver Spring, MDD 20910

Diear Dir, MeDonough:

This letter responds bo your June 10, 2015 Request for Consaliation by the NOAA Office of
Explarabion and Kessarch (UK ) regarding ettorts sboard the SUAA vessel (éeanor Exgrlorer
that would inciude four iedepeesence-enahled ocean eaploraiion croises from fuly o September
Hk 5, to collect critical bossline information to meet WOAA science and management needs
within the Hawatlan Archipelago and offshore Jahmston Atell, You have requested our
concarrencs unider Section T of the Endangered Species Act of 1073 (ESA), as amended {16
UL5.C. §1531 et zeq.), with your determination that the proposed action may affect bat is not
likely to adversely affect preen, howkaball, leatherback, alive ddbey, and north Pacific logperhead
sen turtles; Main Hawatian Tslands false killer whale distinct population segment, humpback
whales, Bluee whales, fin whales, sci whalea, sperm whales, nocth Pacific right whales, the Indo-
Wesd Pacific distinct popalation segments of the scalloped hommerhead shark, Hawaiian monk
seals, and monk seal critical habitat,

Eroposed Action/Action Aren: The proposed sctivities are described in the OER requess for
comsuliztion and the associnted biological evaluation (CAPSTONE 2015). In summary, the
propised sction consists of activities o explore and improve understanding of the distribution
and diversity of deep water habitsia, The activities would ocear during, our different resesrch
cruises shoand the Okeanos Explorer scheduled between July — Ccbober 2013, No activities
wittild cecur on land. Up to 60 indisiduale (20 rolating scientistatechnicians on 3 expedition
lepsh wiould be nuthorized io conduct mapping and BOY surveys using the vessels multibeam,
single beam and subbation profiling sonar systems, conducting conductivity-lempemturs depth
(CTLN} czsts, and deploying am RO,

The action area covensd by this blobogical evaluation encompasses the marine environment of
the Papahdmnumaokuiken Marine Mational Monument (PMMMNM); the marine environment arousd

Johnsion Al in the Pacific Bemoie [stands Marine National Marument (PRIMMM); the
marine envirenment arcand MNi'ihau, Cabu and the big island of Hawai®|; the Geologlsts

{

116



Ocean Exploration

and Research

Semmoanis located about 100 mibes south of Honolala, and the vessel transit areas bebaeen
Honolalu, Hawsi'i and these becations whers ESA-listed marine species or their hahilats may be
impacted by the proposed activities.

Within the PRI, focused operations are planned from Middle Bank on the southemn border of
the Momument nortwiest reaching up to Pearl and Henmes Atall. Within the Johnston Atell
portion of PRIMNM, focused operations are planned st Horizon tablemount, through both the
Farin &nd Johnston Seamount chains, and offshore of Johaston Atoll. Opemtions offshore of
Oahu are planned an the scuth and southeast side of the iland, and on the west/southwest side of
b Hawead "l

Species That May Be Affecied: OFR has determined that the proposed action may attect but is
not likedy to ndversely affect green sea turiles (Cheloria mydizs), hawkabdll sea wriles
(Eretmochelys imbricana), Morth Pacific distinet population segment of loggerhead sea hartles
{Caretie caretra), alive ridley sea turties (Lepidbckelys offvacea), leatherback e tarthes
{ermochelys corineea), Main Hawaiian Islands false killer whnle disfinet populstion segment
{Prewdoren evaasidens), humpback whales {Megaprenn novawanglioe), sperm whalbes | Physeter
muacrocephaiur), fin whales {Balesrapiera plysalus), Blus wholes (Brlrenopera musculis), s
whales [ Bnfaenopiera forealis), Morth Pacific mght whales | Enbaleene faponica), the indo-West
Pacific distinet populstion segment of the scalloped hammerhead shark (Sl fewind),
Hawaiian monk seals (Neomonaoling schauimnbma]), and Hawatian monk sesl critical habatat,
Dretniled information show! the biology, habitad, and conservation smus of sea nmh:s can be
foured i their recovery plans and other sources ot / ! ]
The same can be found for Hewadian mnkmhmdmu.auﬂa at

b oy 5. noan. g /s ecies/ mammals’; and for scalloped hammierhasd sharks al
hefwunw Ear.aoas. g’ A W aed_scallo ged _hammerhend _shork, kiml.

Critical Habitat: The proposed sctien would take place within designated meak seal eritical
habitat. Critical babitst was desipaabed under the ESA for the Howailan mook seal on Apnil 30,
1985 and revisad on May 26, 1988, Designated critical habitat includes all beach aress, lagoan
watkers, ard ocean waters ool lo a depdh of 20 fathoms aroand Kure Atell; Midway lslands
(except Sared Istand), Pearl and Hermes Reef, Lisinnski Island, Laysan lsland, Gurdner
Pinnecles, French Frignie Shoals, Necker Island, Maro Real, and Nikoa laland, On Juse 2, 2011,
MMFE proposed reviging critical habitat for monk seals by extending the carrent designation oat
to the 500 meter depth cortour and including Sand Island at Midway Island but this propesal is
nat yed final.

Analysis of Effects: In onder @ defermine that a proposed achon is not likely o adversely affiact
[isted specdes, NMFS must Ard thef the effects of the proposed action are expected to be
ingignificamt, diseountabls, or beneficial as defined in the joint USFWS-NMPFS Endangered
Species Consuleation Hardbook: (1) instgrificant effects relate to the size of the impact and
should never reach the scale where take ocours; (2) discountable effects are thoss that are
extremely unlikely to occur; and () beneficial effects are positive effects without any sdverss
effects (USFWS & NMES 1998, This standard, a9 well as consideration of the probable
duration, frequency, and severity of potential intzrections, was applisd during the analysis of
effects of the proposed nction on ESA Jisted marine species, as 15 described i detall n the OER
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consuliation request. The OBER determined that the risk of colligions with vesaels and the risk of
entanglement would be discounteble; and that the sk from exposure o elevated noise level,
digturbance from human activity, as well 25 exposure io wastes and discharpes would result in
insignificant effects on ESA-listed sea turiles, marine masumals and the scalloped bammerhesd
shark, and that the potential effects of the proposed action 1o designated or proposed cxitical
habitnt would also be insipnificant.

Considering fhe information and assesaments presented in the DER consuliaiton request, and in
the best scientific information available shout the biclogy and expecied behaviors of the ESA-
listed marine species considesad i this consultation; NMFS agrees that: 1) the list of ESA-isted
spedies and criticnl habitats potentinlly exposed to the effects of the sction is comect, 2) the saite
of identified stressore s comprehensive, and 3) the sssessment of exposure risk and significance
of exposure to those stressors is accurnte. Tharefore, NMFS agrees thet the risk of collisions
with weasels and the risk of entanglesent would be discountable for morine mommals, sea turtles
and the scalloped hammerhead shark; and that those animals would be unlikely to respond to
elevated moise level, distusbancs from human activity, 25 well 25 exposure to wastes and
discharges, and if perchance & response were to oceur, it would be remporary in natune and never
reach the seale where it would affect the mdividus’s beslth, and s such, couse nsignifican
etfects; and that the acticn wookd have insignificant effects an crthes] habatal

Conclusion: MMFS concurs with your determination thal the propaged crinses of the Okeanos
Explorer ame not likely 1o sdversely offect ESA-listed marine species, and would have
insignificant effects on designated or proposed critical kebital, This concledes your consultation
resparsibilities undes the ESA for species under NMFS's jurisdiction. However, this
consultation focused solely on compliance with ihe ESA. Additional compliancs review that
rmay be required of NMFS for this action (such as nasessing impacts on Essential Fish Habitar)
wiild be completed by NMEFS Habital Conssrvalion Divisaon m separnbe communication, if
appliczhle.

ESA Consultation must be reinitisted it 1) 8 take ocours; 2) new information reveals effects of
the sctson that may affect lisied species or designnted critical habiint in & mormer or 10 an exient
rid previonsly considensd; 3) the identifiead action {8 subsequently modified in o manner causing
effiects 1o histed species or designated critical hahitnt not previously considered; ar 4) a new
specics is listed or critical habitat desipnated that may be affected by the identified action.

I you have fustler questions please contact Richard Hall on my staff o (808) 725-5018, Thank
yau for warking with NMFS 1o protect our nafion’s living marine resources.

Sinoerely,

wm o= HE

Mlichasl O Tosatia
Regional Administrator
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Appendix H: Acronyms

.hex—Hexadecimal

3D—Three-dimensional

AERONET—Aerosol Robotic Network

AMA—Reddit's Ask Me Anything

ASCIll—American Standard Code for Information Interchange

BIST—ABUuilt-in self-test

BM—Bernice Pauahi Bishop Museum

CAPSTONE—NOAA’s Campaign to Address Pacific monument Science, Technology, and
Ocean NEeds

CARIS—Teledyne Computer Aided Resource Information System

CIT—Chiba Institute of Technology

CO—Commanding Officer

CSV—Comma-separated values

CTD—Conductivity, temperature, and depth

D2—ROV Deep Discoverer

DGIT—Design Guide Implementation Team

DMNH—Delaware Museum of Natural History

DNA—Deoxyribonucleic acid

DO—Dissolved oxygen

ECC—Exploration Command Center

EEZ—Exclusive economic zone

ESA—Endangered Species Act

ET—Electronics Technician

EX—NOAA Ship Okeanos Explorer

FeMn—Ferromanganese

FFS—French Frigate Shoals

FLMNH—FIlorida Museum of Natural History

FSU—Florida State University

FTP—File transfer protocol

HBOI—Harbor Branch Oceanographic Institute

HD—High-definition

HURL—Hawai‘i Undersea Research Laboratory

IUCN— International Union for Conservation of Nature

IRC—NOAA'’s Inouye Regional Center

JAU—Johnston Atoll Unit

Kbps—Kilobit-per-second

KMZ—Keyhole Markup language Zipped

LED—L.ight-emitting diode

LSU—Louisiana State University

M—Principal lunar semi-diurnal tidal constituent

MAN—NASA'’s Maritime Aerosol Network

MB—Megabyte
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MBARI—Monterey Bay Aquarium Research Institute
MBES data—Multibeam Echo Sounder System data
Mbps—megabit-per-second

MGR—Marine Geology Repository

MPA—Marine protected area

MS—Microsoft

MTN—Maritime Telecommunications Network, satellite service provider
NAO—NOAA Administrative Order

NASA—National Aeronautics and Space Administration
NCDDC—NOAA National Coastal Data Development Center
NCEI—National Centers for Environmental Information
NEPA—National Environmental Policy Act
NEU—Northeastern University

NGDC—NOAA'’s National Geophysical Data Center
NMFS—NOAA’s National Marine Fisheries Service
NOAA—National Oceanic and Atmospheric Administration
NWHI—Northwest Hawaiian Islands

O—Oxygen

OER—NOAA'’s Office of Ocean Exploration and Research
OGL—Ocean Genome Legacy

OMAO—NOAA’s Office of Marine and Aviation Operations
OSU—Oregon State University

PCZ—Prime Crust Zone

PERC—Planetary Exploration Research Center
Pl—Principal Investigator

PIFSC—Pacific Islands Fisheries Science Center
PMNM—Papahanaumokuakea Marine National Monument
POC—Point of contact

PPSIO— P.P Shirshov Institute of Oceanology
PRD—Protected Resources Division

PRIMNM—Pacific Remote Islands Marine National Monument
QA/QC—AQuality assurance/quality control
RAID—Redundant array of independent disks
ROV—Remotely operated vehicle

SBP—Subbottom profiling

SCS— Scientific Computer System

SD—Scientific Data

SIS—Seafloor Information Software

SODA—Sampling Access Database Application
SSH—Secure Shell

SVP—Sound velocity probe

TAMU—Texas A&M University

TAMU-CC—Texas A&M University-Corpus Christi
TB—Terabytes
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TRU- transmit/receive unit

TSG—Thermosalinograph

UCAR—University Corporation for Atmospheric Research
UH—University of Hawai'i

ULL—University of Louisiana at Lafayette
USBL—Ultra-short baseline

USGS—U.S. Geological Survey

USNM—National Museum of Natural History, Smithsonian Institution
UTC—Universal Time Coordinated

VNC—Virtual Network Computing

VolP—Voice over Internet Protocol

VSAT—Very Small Aperture Terminal

WHOI—Woods Hole Oceanographic Institute

WSG84 datum—World Geodetic System 1984
XBT—Expendable bathythermograph
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